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AN    ACCOUNT 

OF 

LORD  BACON'S 
NOVUM   ORGANON   SCIENTIARUM 


OB, 


NEW    METHOD    OF    STUDYING 
THE    SCIENCES. 


THE  FIRST,   OR  INTRODUCTORY  PART. 


Sir  Francis  Bacon,  Lord  Verulam,  is  justly  held  the  founder  of  Experi 
mental  Philosophy.  He  proposed  his  plan  in  his  Instauraiio  Magna,  with 
so  much  strength  of  argument,  and  so  just  a  zeal,  as  renders  that  admirable 
work  the  delight  of  all  who  have  a  taste  for  solid  learning.— 
Account  O/NSWTON'S  Philosophical  Discoveries. 


ACCOUNT 


OF  THE 


NOVUM     ORGANON. 


HOMO,  NATURE  MINISTER  ET  INTERPRES,  TANTUM  FACIT  ET  INTEI/LIOIT 
QUANTUM  OE  NATURE  ORDINE  HE  VEL  MENTE  OBSEBVAVHRIT  ;  NEC 
AMPLIUS  SCIT,  AUT  POTEST. NOV.  Org. 


LORD  BACON  was  the  first  who  taught  the  proper  method  of  studying- 
the  sciences  :  that  is,  he  pointed  out  the  way  in  which  we  should 
begin  and  carry  on  our  pursuit  of  knowledge,  in  order  to  arrive  at 
truth.  He  gave  a  set  of  rules  by  which  mankind  might  deliver 
themselves  from  slavery  to  names,  and  from  wandering  among  fanciful 
systems,  and  return  once  more,  as  little  children,  to  the  school  of 
nature.  The  task  he  chose  was  far  more  useful  to  the  world,  and 
honourable  to  himself,  than  that  of  being,  like  Plato  or  Aristotle,  the 
author  of  a  new  sect :  he  undertook  to  expose  the  errors  of  those  who 
had  gone  before  him,  and  to  shew  the  best  way  of  avoiding'  them  for 
the  future  :  he  had  the  principal  share  in  pulling  down  the  old  build 
ing  of  a  false  philosophy,  and,  with  the  skill  of  a  superior  architect, 
he  laid  the  foundation,  and  sketched  the  plan  of  another  fabric;  and 
gave  masterly  directions  to  those  who  should  come  after  him — how, 
upon  the  ruins  of  the  first,  the  temple  of  science  must  be  erected 
anew.  As,  in  a  great  army,  there  are  some  whose  office  it  is  to  con 
struct  bridges,  to  cut  paths  along  mountains,  and  to  remove  various 
impediments,  so  Lord  Bacon  may  be  said  to  have  cleared  the  way  to 
knowledge  ;  to  have  marked  out  the  road  to  truth  ;  and  to  have  left 
future  travellers  little  else  to  do  than  follow  his  instructions:  he 
was  the  miner  and  sapper  of  philosophy,  the  pioneer  of  nature  ;  and 
he  eminently  promoted  the  dominion  of  man  over  the  material  world. 
He  was  the  priest  of  nature's  mysteries ;  and  he  taught  men  in  what 
manner  they  might  discover  her  profoundest  secrets,  and  interpret 
those  laws  which  nature  has  received  from  the  great  Author  of  all. 

It  is  the  object  of  this  Treatise  to  make  our  readers  acquainted  with 
Lord  Bacon's  Philosophy,  as  it  is  contained  in  his  great  work,  the 
Novum  Organum ;  in  which  we  find  the  principles  of  that  improved 


4          ACCOUNT  OF  LORD  BACON'S 

method  of  conducting  the  inquiries  of  science,  which  has  now  so  long 
and  so  happily  prevailed.  To  accomplish  this  design  with  the  more 
effect,  it  will  be  desirable,  first,  to  draw  their  attention,  in  a  few  words, 
to  the  state  in  which  Bacon  found  the  world,  as  to  knowledge  and 
science,  at  the  time  when  he  flourished.  For,  as  the  returning  light 
appears  more  glorious  after  the  sun  has  been  eclipsed — and  the  order 
and  beauty  of  nature  would  look  doubly  striking  to  an  eye  that  had 
seen  that  chaos  from  which  she  first  arose,  when  all  was  without  form 
and  void, — so,  if  we  glance,  but  for  a  moment,  at  that  darkness  which 
so  long  overshadowed  the  human  mind,  and  gave  birth  to  so  many 
phantoms  and  prodigies,  under  the  name  of  science,  this  retrospect 
will  serve  to  show  more  clearly  the  merits  of  a  philosopher,  who  may 
be  regarded  as  the  morning  star  of  that  illustrious  day  which  has 
since  broken  out  upon  mankind ;  and  in  the  spirit  of  whose  method, 
even  the  immortal  NEWTON  himself  explored  the  heavens — by  the  aid 
of  a  sublime  geometry,  as  with  the  rod  of  an  enchanter,  dashed  in 
pieces  all  the  cycles,  epicycles,  and  crystal  orbs  of  a  visionary  antiquity  ; 
and  established  the  true  Copernican  doctrine  of  astronomy  on  the  solid 
basis  of  a  most  rigid  and  infallible  demonstration. 

In  several  of  the  fine  arts,  in  which  chiefly  the  taste   and  imagi 
nation  are  concerned,  such  as  poetry,  rhetoric,   statuary,  and  archi 
tecture,  the  ancients,  according  to  general  opinion,  have  equalled,  if 
not  surpassed,  any  of  the  moderns.     Homer   and  Demosthenes  con 
tinue,    notwithstanding  the  flux  of  time,   to  retain  their  station  as  the 
masters   of   eloquence   arid   song ;     and  those    exquisite  statues,    the 
Venus  and  the  Apollo,  still  command  our  admiration  as  perfect  models 
of  what  is  chaste,  and  severe,  and  beautiful  in  the  art  of  sculpture. 
The    ancients    nobly   distinguished   themselves   also    in   those    more 
rigorous  exercises  of  the  understanding  which  are  demanded  by  pure 
mathematics ;  in  proof  of  which  it  is  sufficient  to  quote  the  name  of 
Euclid,  and  of  Archimedes  whose  discoveries  in  geometry  and  mixed 
science  entitle  him  to  be  regarded  as  the  Newton  of  all  antiquity ;  but  it 
was  reserved  for  the  moderns  to  invent  a  calculus — a  new  and  more 
profound  arithmetic,  which  was  called  for  by  a  more  exact  acquaintance 
with  nature  herself,  and  was  to  be  applied  to  that  more  improved  state  of 
natural  science  which  is  peculiar  to  later  times  :  we  allude  to  the  doctrine 
of  fluxions,  or  the  differential  method  of  Newton  and  Leibnitz  ;   since 
cultivated,  and  applied  to  physical  astronomy  with  great  success  by  the 
French,  and  especially  by  LA  PLACE.     In  most  of  those  branches  of 
knowledge,  however,  which  rest  on  the  basis  of  experiment  and  obser 
vation,  the  ancients  almost  entirely  failed.     The  case  is,  that  to  form 
theories,  or  systems  of  science  and  philosophy,  from  a  hasty  view  of  facts 
and  appearances,  is  an  easy  task,  since  this   can  be  done  without  the 
labour  of  close  and  patient  thinking :  and  if  antiquity  be,  in  truth,  as 
Bacon  himself  represents  it,  but  the  childhood  and  youth  of  the  world, 
it  is  nothing  more  than  we  might  expect  that,   at  that  period  of  its 
existence,     imagination    should   prevail    over   reason  ;     and    that    the 
calmer  and  more  successful  exercises  of  the  latter  should  not  unfold 
themselves  till  a  maturer  age. 

One    instance,    out   of  many,    in   natural    science,    may    suffice   to 
convince  the   reader   to  what    absurd   and    extravagant   notions    the 
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mind  can  reconcile  itself,  when  once  permitted  to  rove  into  the 
regions  of  imagination,  unrestrained  by  that  strict  and  scientific  me 
thod,  so  successfully  pointed  out  by  Lord  Bacon,  and  which  it  is 
our  present  object  to  explain.  Cosmas  Indopleustes,  who  lived  so 
late  as  the  sixth  century,  affirmed  that  the  earth  was  an  oblong 
plane,  surrounded  by  an  impassable  ocean;  an  immense  mountain 
in  the  form  of  a  cone,  or  sugar-loaf,  placed  in  the  north,  was  the 
centre  around  which  the  sun,  moon,  and  stars  daily  revolved :  the 
shape  of  this  mountain,  and  the  slanting  motion  of  the  sun,  accounted 
for  the  variable  length  of  the  days,  and  the  changes  of  the  seasons. 
The  heavens  were  supposed  to  be  an  immense  arch,  one  side  of  which 
rested  on  the  earth,  and  the  other  on  two  mighty  pillars  beyond  the 
sea ;  under  this  vault  a  multitude  of  angelic  beings  were  employed  in 
guiding  the  motions  of  the  stars.  Such  was  the  theory  which  gravely 
presented  itself  for  adoption,  seven  or  eight  centuries  later  in  the 
world  than  Euclid,  Archimedes,  and  Apollonius ! 

Abundant  instances  of  almost  equal  absurdity  might  be  collected 
from  the  opinions  of  the  ancients,  on  various  other  branches  of  science. 
Take,  for  example,  the  doctrine  of  sensation,  or  feeling,  in  what  was 
called  the  Peripatetic  school,  so  called  from  a  word  signifying  to  walk 
about,  because  it  was  customary  for  the  disciples  to  study  and  dispute 
as  they  walked  in  the  Lycceum,  a  place  at  Athens  which  was  appro 
priated  to  their  use.  Of  this  school,  the  founder  was  ARISTOTLE,  a  man 
of  immense  genius,  who  obtained  the  greatest  popularity,  and  the 
most  extensive  influence  over  the  opinions  of  mankind,  of  all  the 
philosophers  of  antiquity,  and  who  held  the  minds  of  men  in  a  kind  of 
intellectual  bondage  for  about  two  thousand  years.  In  the  Peripatetic 
philosophy,  what  takes  place  in  sensatioji  was  thus  described :  a  sort  of 
images,  or,  as  they  were  termed,  sensible  species,  that  is,  certain  films 
of  the  shape  of  bodies,  came  oft",  it  was  said,  from  the  objects  of  sense, 
and  arriving  at  the  organs  which  were  proper  to  them,  were  admitted 
to  the  nerves,  and  by  them  conveyed  to  the  brain :  here  these  images 
were  impressed,  as  the  engraving  of  a  seal  on  wax,  and  being  now 
refined  into  what  were  called  intellectual  species,  the  whole  business  of 
sensation  and  perception  was  supposed  to  be  accounted  for.  Thus  by 
a  jargon  of  words  were  men  taught  to  believe  they  understood  the 
manner  in  which  matter  communicates  with  mind  or  spirit,  and  their 
operation  upon  each  other,  which,  all  that  has  ever  been  said  or  written 
on  the  subject,  shows  to  be  inexplicable,  and  to  be  received  simply  as 
a  fact  in  the  constitution  of  sentient  being. 

Up  to  the  time  of  Lord  Bacon,  Aristotle  still  maintained,  in  a  very 
great  degree,  his  dominion  in  the  realms  of  philosophy — a  dominion 
which,  at  some  periods,  had  been  scarcely  less  absolute  over  the  minds 
of  men,  and  far  wider  and  more  lasting  than  ever  his  renowned  pupil 
Alexander  was  able  to  secure  over  their  bodies.  Possessed  of  a  most 
acute  and  penetrating  mind,  and  a  singular  talent  for  minute  investi 
gations,  he  was  qualified,  in  this  respect,  for  philosophical  inquiries  far 
more  than  ordinary  men.  His  writings  in  natural  history  in  particu 
lar,  constitute  a  mass  of  physical  and  anatomical  facts,  which  must 
have  resulted  from  a  course  of  very  diligent  observations.  Neglect 
ing,  however,  that  rigid  and  exact  practical  method  which  is  essential 
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to  all  natural  science,  too  much  devoted  to  subtil  distinctions  of  words ; 
and  too  ambitious  of  gaining-  an  ascendancy  over  the  opinions  of  man 
kind,  he  pronounced  too  boldly  on  nature's  operations,  and  spent  his  ener 
gies  too  often  in  useless  or  obscure  questions.  In  his  desire  to  set  up  his 
own  dogmas,  in  opposition  to  ancient  opinions,  he  is  sometimes  guilty  of 
misrepresenting  the  philosophers  of  a  remoter  antiquity ;  and  he  frequent 
ly  veils  himself  in  an  obscure  and  unintelligible  jargon.  Lord  Bacon 
describes  his  propensity  to  tyrannize  over  men's  minds,  by  saying  that, 
"  as  though  he  had  been  of  the  race  of  the  Ottomans,  he  thought  he 
could  not  reign  securely  unless  all  his  brethren  were  slain."  Cicero, 
who  seerns  to  have  had  some  respect  for  Aristotle's  philosophy, 
acknowledges  that,  in  his  time,  it  was  understood  by  very  few  even  of 
the  philosophers  themselves.  His  Logic,  which  is  peculiarly  his  own, 
is  undoubtedly  a  great  effort  of  human  ingenuity ;  it  consists  in  an 
analysis  of  that  process  of  the  mind  which,  however  rapid,  and  almost 
imperceptible,  must  take  place  in  all  sound  and  correct  reasoning.  It 
furnishes  the  model  to  which  all  such  reasoning  may  be  reduced,  and 
serves  as  a  test  by  which  the  justice  of  an  argument  may  be  tried,  if 
it  be  ever  necessary  thus  minutely  to  put  down  all  the  steps  by  which 
the  conclusion  is  arrived  at.  In  the  discoveries  of  science  it  can  of 
course  afford  little  or  no  assistance,  and  it  was  the  mistaken  attempt  to 
employ  it  for  this  purpose,  that  so  long  excluded  the  proper  method  of 
entering  on  philosophical  researches,  and  filled  the  minds  of  men 
with  mere  words,  and  confused  notions.  Bacon's  observations  on  this 
subject  in  his  Advancement  of  Learning,  show  that  his  frequent  con 
demnations  of  the  logical  philosophers  were  levelled  against  the 
extravagant  perversions  of  Aristotle's  Dialectics,  with  which  these 
schoolmen  were  chargeable,  and  to  which  Aristotle  himself  had  led  the 
way.  '  His  logic  was  the  engine  by  which,  for  ages,  the  minds  of  men 
were  bewitched  in  a  manner  that  was  altogether  extraordinary,  and  di 
verted  from  things  themselves  to  mere  words. 

The  philosophy  of  Aristotle,  which  it  would  be  foreign  to  the  pur 
pose  of  this  treatise  more  than  to  characterize  generally,  without 
entering  into  its  details,  obtained  the  same  credit  at  Rome,  under 
the  Caesars,  which  it  had  already  acquired  in  Greece*;  being  pa 
tronized  by  both  Julius  and  Augustus.  Towards  the  close  of  the 
fifth  century,  the  influence  of  Aristotle  began  to  prevail  over  that 
of  Plato  in  the  Christian  world.  After  considerably  declining  dur 
ing  the  sixth  century,  it  again  revived;  and  in  another  century  it 
\iad  gained  such  an  ascendancy  that  Aristotle  seems  to  have  been 
every  where  triumphant.  Glosses,  paraphrases,  summaries,  argu 
ments,  and  dissertations  on  his  works  were  composed  without  end; 
as  if  to  make  "  darkness  visible."  Many  of  the  inhabitants  of  the 
west  learned  Arabic  in  order  to  read  a  translation  of  them  in  that 
language.  The  Latin  tongue  was  made  another  medium  of  their 
circulation,  and  they  were  read  in  most  parts  of  the  known  world. 
Men  were  every  where  taught  to  believe  in  matter,  form,  and 
privation,  as  the  origin  of  all  things ;  that  the  heavens  were  self- 
existent,  incorruptible,  and  unchangeable  ;  and  that  all  the  stars  were 
whirled  round  the  earth  in  solid  orbs  !  Aristotle's  works  were  the 
great  text-book  of  knowledge,  and  his  logic  was  the  only  weapon  of 
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truth.  Men's  minds,  instead  of  simply  studying  nature,  were  in  an 
endless  ferment  about  occult  qualities  and  imaginary  essences ;  little 
was  talked  of  but  intention  and  remission,  proportion  and  degree, 
infinity,  formality,  quiddity,  individuality,  and  innumerable  other 
abstract  notions.  The  Latin  tongue,  which  was  employed  by  these 
scholastics,  was  converted  into  a  barbarous  jargon,  which  a  Roman 
would  not  have  understood;  and,  in  the  end,  the  most  sectarian 
bitterness  was  produced,  sometimes  ending  in  bloody  contests.  In  the 
midst  of  these  disputes,  Aristotle  was  still  the  grand  authority.  Chris 
tians,  Jews,  and  Mahometans,  united  in  professing  assent  to  the  great 
lawgiver  of  human  opinions :  not  Europe  alone,  but  also  Africa  and 
Asia  acknowledged  his  dominion ;  arid  while  his  Greek  originals  were 
studied  at  Paris,  translations  were  read  in  Persia  and  at  Samarcand. 

The  rage  for  disputation  which  now  began  to  prevail  in  consequence 
of  the  spread  of  this  philosophy,  induced  the  council  of  Lateran,  under 
Pope  Innocent  III.,  to  proclaim  a  prohibition  of  the  use  of  the  physics 
and  metaphysics  of  Aristotle ;  but  awful  as  were  then  the  thunders  of 
the  Vatican,  they  were  not  mighty  enough  to  dethrone  him  from  that 
despotism  over  men's  minds,  which,  by  long  custom,  had  now  ren 
dered  itself  almost  omnipotent.  The  passion  for  the  Aristotelian 
subtilties  had  become  so  general,  that,  notwithstanding  Pope  Inno 
cent's  decree,  it  was  soon  found  necessary  to  favour  publicly,  in  some 
degree,  at  least,  the  study  of  their  author ;  and  accordingly,  his 
Dialectics,  Physics,  and  Metaphysics  were  received  into  the  University 
of  Paris  by  an  express  statute  to  that  effect.  In  England  his  doctrines 
were  cherished  with  as  great  an  eagerness  as  elsewhere.  From  about 
the  end  of  the  twelfth  century  the  very  name  of  Aristotle  operated  like 
a  charm ;  his  writings  had  obtained  universal  circulation,  and  in  some 
of  the  universities  of  Europe  statutes  were  framed  which  required  the 
professors  to  promise,  on  oath,  that  in  their  public  lectures  on  philo 
sophy  they  would  follow  no  other  guide  ! 

From  this  period  till  the  close  of  the  sixteenth  century,  though  the 
authority  of  Aristotle  still  continued  in  the  schools,  the  minds  of  men 
were  gradually  preparing  to  shake  off  his  yoke,  and  a  more  propitious 
era  was  fast  approaching.  The  revival  of  learning  in  the  fifteenth 
century,  the  invention  of  the  art  of  printing,  and  the  Reformation,  had 
done  much  to  prepare  the  world  for  that  new  light  which  was  after 
wards  to  be  cast  over  the  fields  of  science,  hitherto  covered  with  dark 
ness,  and  peopled  only  with  airy  and  delusive  phantoms.  A  few  distin 
guished  men — as  John  of  Salisbury,  Gros-tete,  Bishop  of  Lincoln, 
Roger  Bacon,  Ludovicus  Fives,  and  others,  had  taught  mankind  that 
neither  the  decrees  of  the  Vatican,  nor  those  of  the  Grecian  schools, 
were  incapable  of  being  resisted.  Gilbert  had  successfully  investigated 
the  laws  of  magnetic  attraction,  and  furnished  an  excellent  specimen  o> 
reasoning  from  experiment.  In  opposition  to  the  system  that  was  held 
by  Aristotle  and  his  followers,  which  made  the  earth  the  centre  of  the 
universe,  Copernicus  had  revived  the  ancient  Pythagorean  doctrine  of 
the  earth's  motion  round  the  sun,  and  had  discovered  the  true  theory 
of  the  planets.  Galileo,  Kepler,  Gasse?idi,  and  others  who  lived  at  the 
same  time  with  Bacon,  were  acquiring  a  well-earned  fame  by  their 
improvements  in  geometry  and  physics  ;  and  the  whole  world  of  science 
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already  sighed  to  be  redeemed  from  the  darkness  of  the  middle  ages, 
and  the  bondage  of  the  schools.  Martin  Luther,  who  had  been  taught 
the  philosophy  of  Aristotle  in  his  youth,  had  expressed  his  contempt  for 
its  vanities,  arid  rejected  it  with  indignation.  Ramus,  also,  had  attacked 
the  existing  opinions  at  Paris,  and  disputed  publicly  against  Aristotle's 
doctrines  in  the  university  of  that  city.  Like  many  other  honest  fol 
lowers  of  truth,  however,  in  this  wretched  world,  which  has  always 
loved  darkness  rather  than  light,  he  suffered  severely  for  his  bold 
ness.  As  a  punishment  for  his  presuming  to  question  the  infallibility 
of  the  great  despot  of  all  knowledge,  in  an  edict  of  the  French  parlia 
ment,  under  Francis  I.,  the  said  Peter  Ramus  is  gravely  pronounced 
to  be  "  insolent,  impudent,  and  a  liar  ;w  his  books  are,  now,  and  for 
all  time  coming,  condemned,  suppressed,  and  abolished,  and  the  author 
is  solemnly  prohibited  from  copying,  or  even  reading,  his  own  works. 
Bruno,  Campanella,  Patricius,  Nizolius,  and  some  others,  also  contri 
buted  their  part  to  undermine  the  influence  of  Aristotle. 

It  was  reserved,  however,  for  Francis  Bacon,  Lord  Verulam,  to  break 

tt  the  spell  of  the  mighty  enchanter  of  Stagira,  and  to  give  a  final  blow  to 
the  scholastic  philosophy  ; — to  make  one  grand  and  general  attempt  to 
deliver  men's  minds  from  the  bondage  of  two  thousand  years  ; — to  assert 
the  right  of  that  reason  with  which  the  beneficent  Creator  has  endowed 
man,  as  above  all  authority  merely  human ; — and  to  sketch  the  outline  of 
one  grand  and  comprehensive  plan,  that  should  include  in  it  the  endless 
varieties  of  our  knowledge,  and  guide  our  inquiries  in  every  branch. 
Born  in  the  year  1561,  and  early  entered  as  a  student  at  Trinity  Col 
lege,  Cambridge,  this  great  genius  soon  began  to  feel  dissatisfied  with 
the  vagueness  and  uncertainty  of  the  existing  state  of  knowledge,  the 
want  of  connexion  between  the  sciences  and  the  arts,  and  the  conse 
quent  uselessness  of  the  reigning  speculations  as  regarded  the  purposes 
of  life.  The  more  he  thought  on  the  subject,  the  more  he  was  con 
vinced  of  the  vanity  of  the  scholastic  learning  of  the  times,  and  of  the 

w.  necessity  of  a  thorough  reformation  in  the  method  of  treating  the  know 
ledge  of  nature,  by  laying  aside  all  conclusions  not  founded  on  obser 
vation  and  experiment.  He  saw  plainly  that  a  great  part  of  the  evil 
lay  in  the  extensive  influence  Avhich  Aristotle  still  possessed  in  the 
schools ;  that  nature  and  fact  were  neglected  for  the  study  of  his  doc 
trines,  which  were  the  arbiters  in  all  disputes  ;  the  properties  of  matter, 
and  the  laws  of  motion,  by  which  all  effects  are  produced,  were  lost  in 
useless  distinctions  and  dry  definitions ;  the  powers  of  the  mind  were 
exhausted  in  grave  trifling  and  solemn  folly ;  and  the  real  advancement 
of  human  knowledge  was  altogether  hopeless,  so  long  as  such  a  state 
of  things  prevailed.  A  century  or  two  earlier,  the  contests  about 
names,  and  forms,  and  essences,  were  sometimes  more  serious  than  a  mere 
strife  of  tongues  :  they  ended  in  actual  bloodshed ;  while  the  disputants 
took  the  side  either  of  Occam,  "  the  most  subtil?  or  Duns  Scotus,  "  t/ie 
invincible,"  the  famous  champions  of  the  day ;  and  if  the  din  of  this 
philosophical,  or  rather  w?zphilosophical  war  now  raged  no  longer, — 
if  those  imposing  titles  were  not  now  heard  which  had  formerly  been 
bestowed  on  the  leaders  of  rival  parties,  such  as  the  most  profound, 
the  marvellous,  the  perspicuous,  the  irrefragable,  the  most  resolute,  the 
angelical,  the  seraphic  doctor, — it  was  that  all  inquiry  had  well  nigh 
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ceased,  and  the  minds  of  men  were  cast,  with  a  very  few  exceptions,  into 
a  profound  slumber,  and  filled  only  with  the  romantic  visions  of  an  ima 
ginary  philosophy. — Such  had  been  the  state  of  things  at  the  time  of  Lord 
Bacon,  and  the  brief  notice  we  have  taken  of  it  may  serve  to  throw  light 
on  the  real  value  of  his  labours,  which  had  for  their  object  the  esta 
blishment  of  a  philosophy  that  >s  in  fact  no  other  than  the  philosophy 
of  reason  and  common  sense,  in  opposition  to  all  mere  theory  and  fancy, 
and  to  all  imposition. 

Under  these  circumstances  Bacon  wrote  his  Organon.  His  qualifi 
cations  for  this  bold  attempt  to  clear  the  barren  wastes  of  science,  and  to 
sow  the  seeds  of  a  new  creation  of  useful  knowledge,  will  be  best  seen 
by  studying  his  doctrines.  We  shall,  therefore,  now  proceed  to  give  an 
account  of  this  most  important  and  considerable  part  of  his  general 
work,  the  Instauratio  Magna,  or  Installation  of  the  Sciences.  Its 
title  was  probably  suggested  by  Aristotle's  Organon,  containing  his 
Logic ;  it  is  called  Novum  Organon  Scientiarum,  or  a  new  Method  of 
Studying  the  Sciences,  from  the  Greek  word  organon,  which  signifies  an 
instrument  or  machine.  The  grand  principle  which  characterizes  this 
great  work,  arid  by  the  proper  use  of  which  its  author  proposes  the 
advancement  of  all  kinds  of  knowledge,  is  the  principle  of  Induction, 
which  means,  literally,  a  bringing  in  ;  for  the  plaa  it  unfolds  is  that  of 
investigating  nature,  and  inquiring  after  truth,  riot  by  reasoning  upon 
mere  conjectures  about  nature's  laws  and  properties,  as  philosophers 
had  been  too  much  accustomed  to  do  before,  but  by  bringing  together, 
carefully,  and  patiently,  a  variety  of  particular  facts  and  instances ; 
viewing  these  in  all  possible  lights ;  and  drawing,  from  a  comparison  of 
the  whole,  some  general  principle  or  truth  that  applies  to  all.  The 
foundation  of  this  philosophy  lies,  in  short,  in  the  history  of  nature 
itself — in  making  a  laborious  collection  of  the  facts  relating  to  any  one 
subject  of  inquiry,  previously  to  arty  attempt  at  forming  a  system  or 
theory.  Actual  experiment,  which  Bacon  significantly  terms  "  asking- 
questions  of  nature,"  must  be  resorted  to,  where  experiments,  as  in 
chemistry,  can  be  made  :  observations  must  be  accurately  collected,  in 
the  subjects  proper  to  these,  as  astronomy ;  and  conclusions'  are,  ii>  all 
cases,  to  be  drawn  only  from  what  is  actually  witnessed,  after  the  com- ' 
parison  of  a  sufficient  number  of  facts,  arid  a  due  regard  to  objections. 
In  his  treatment  of  this  important  subject  of  Induction,  a  new  and  more 
rational  employment  of  the  faculties  is  exhibited  than  the  world  had 
ever  seen ;  and  never  before  was  there  laid  down  to  the  minds  of  men  the 
true  theory  of  investigating  all  truth,  whether  natural  or  moral :  indeed, 
Bacon  has  well  merited  the  appellations  he  has  received — the  Prophet 
of  the  Arts,  and  the  Father  of  Experimental  Philosophy. 

To  point  out  the  amazing  success  which  has  attended  this  system, 
which  maybe  called  the  Baconian  method,  in  the  hands  of  the  moderns, 
were  an  endless  task — it  would  be  to  give  nothing  less  than  the 
history  of  science  for  the  last  two  hundred  years.  The  constellation  of 
geniuses  that  rose  in  the  next  age  mostly  looked  up  to  Bacon  as  their 
leading  star.  Newton  himself  was  able  to  outshine  them  all,  not 
merely  by  the  energy  of  his  own  mind,  but  by  his  imbibing  most  deeply 
the  spirit  of  this  philosophy.  No  feature  of  Newton's  intellect  was 
more  remarkable  than  the  singular  command  he  possessed  over  his 
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imagination,  by  which  he  was  enabled  to  construct  theories,  more  sur 
prising"  than  all  the  visions  of  fancy,  yet  on  a  foundation  that  must  re- 
niai'i  unshaken  so  long  as  the  human  mind  and  truth  continue  what 
they  are.  We  may  name  his  Optics,  in  passing,  as  a  triumphant  example 
of  the  Inductive  method,  in  whlcK,  by  experiment  and  observation  as 
the  basis  of  his  calculations,  he  has  treated  of  the  nature  and  properties 
of  light,  one  of  the  most  subtil  of  all  things,  in  a  manner  that  cannot 
fail  to  surprise  and  delight  the  reader :  with  so  much  accuracy  and  pre 
cision  is  this  wonderful  element  reduced  to  certain  laws,  as  truly  as  the 
most  gross  and  solid  bodies.  Having  found,  by  very  accurate  experi 
ments,  that  light  always  proceeds  in  straight  lines,  and  that  the  rays  of 
it  are  reflected  and  refracted  according  to  certain  fixed  and  unchanging 
laws, — on  this  experience  he  establishes  the  whole  theory  of  optics,  or 
the  science  of  vision ;  and  thus  this  science  is  founded  on  the  induction 
we  speak  of. 

Again — the  mere  falling  of  a  heavy  body  to  the  earth  was  found 
by  Newton  to  involve  principles  which  apply  to  all  we  know  in  mecha 
nical  philosophy ;  in  other  words,  the  descent  of  a  tile  from  a  house, 
or  an  apple  from  a  tree,  arises  from  the  same  cause  which  keeps 
the  moon  from  leaving  her  proper  course  round  the  earth ;  and  which 
retains  all  the  planets  in  their  paths  round  the  suri :  this  principle,  or 
cause,  is  called  by  the  name  of  gravity.  It  was  known  from  observation 
that  gravity,  or  a  tendency  to  approach  the  earth,  belongs  gene 
rally,  to  all  bodies  near  its  surface ;  and  it  was  ascertained  that  it  is 
proportioned  to  the  square  of  the  distance ;  that  is,  if  a  body  be  at 
tracted  by  the  earth  at  a  certain  distance,  with  a  certain  force,  and  be 
afterwards  removed  to  twice  the  distance,  it  will  now  be  attracted  not 
half&s  much,  but  only  one-fourth  as  much  as  it  was  before ;  and  if  it 
be  removed  to  three  times  the  first  distance,  it  will  be  attracted  not 
one-third  as  much,  but  only  one-ninth  as  much  as  before,  4  being  the 
square  of  2,  and  9  the  square  of  3.  From  these  facts  this  mighty 
genius  suspected  that  the  same  principle  might  extend  to  all  nature ; 
and  thus,  by  the  assistance  of  a  profound  geometry,  he  explained  the 
motions  of  the  heavenly  bodies,  and  demonstrated  the  system  of  the 
world. 

That  the  rules  laid  down  by  Bacon  had  been  carefully  studied  by 
x»Newton,  is  evident  from  the  use  he  makes  of  Bacon's  phraseology. 
In  his  Principia,  for  instance,  he  gives  the  same  latitude  of  meaning  to 
the  word  axiom  that  Bacon  does  in  his  Organon.  Bacon,  by  this  term, 
means  a  general  principle,  obtained  by  experiment  and  observation,  from 
which  we  may  safely  proceed  to  reason  in  all  other  instances;  and 
Newton  gives  the  name  of  axioms  to  the  laws  of  motion,  which  of 
course  are  ascertained  by  the  scrutiny  of  nature ;  he  also  terms  axioms 
those  general  experimental  truths,  or  facts,  which  form  the  ground 
work  of  the  science  of  optics.  Axiom,  however,  in  the  language  of 
Euclid,  and  of  mathematicians  generally,  means  a  self-evident  proposi 
tion.  Mr.  Dugald  Stewart  thinks  that,  in  this,  and  other  instances, 
Newton  followed  Lord  Bacon's  phraseology  "  too  implicitly."  Howevei 
this  may  be,  it  is  certain  Newton  was  familiar  with  Bacon's  works. 

In  the  Chemistry  of  modern  times,  also,  we  have  the  most  astonishing 
examples  of  the  success  of  the  inductive,  or  experimental  method.  Until 
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this  was  employed,  no  part  of  science  was  more  fanciful :  so  that 
it  has  justly  been  remarked,  that  chemistry,  in  the  middle  ages, 
might  be  said  to  have  an  elective  attraction  for  all  that  was  absurd  and 
extravagant  in  other  parts  of  knowledge.  It  is  true  that,  before  the 
darkness  of  these  ages  had  passed  away,  Paracelsus  conferred  great 
benefits  on  the  world  by  the  application  of  chemistry  to  medicine ;  and 
Van  Helmont,  notwithstanding  the  extravagancies  with  which  his  ima 
gination  was  filled,  by  the  discovery  of  elastic  fluids,  did  his  part  to 
form  the  new  chemistry  ;  but  it  was  the  work  of  those  who  have  had  the 
opportunity  of  thoroughly  imbibing  the  spirit  of  the  Baconian  philoso 
phy,  as  applied  by  Newton,  effectually  to  deliver  chemistry  from  quackery 
and  romance ;  and  to  frame  such  a  system  as  that  which  now  exists. 

Lord  Bacon,  in  support  of  the  importance  of  the  inductive  method, 
lays   down   the   following    fundamental    principle,    as    his    first    and 
leading  aphorism  concerning  the  "  Interpretation  of  nature,  and  man's 
dominion  over  it" — a  principle  which,  obvious  as  it  seems,  had  never 
been  properly  acted  on   by  philosophers: — "  Man,  the   servant    and  *> 
interpreter  of  nature,  can  only  understand  and  act  in  proportion*  as    >     ' 
he  observes  or  contemplates  the  order  of  nature ;  more  he  can  neither 
know    nor   do."     This    general   principle    of    Bacon    is    undoubtedly 
the  foundation    of  all   our  real  knowledge.     The  science   of  the  phi 
losopher  differs  in  degree   only,  not  in  kind,  from   that   information 
which  is  the  fruit  of  the   commonest  experience.     Everybody  knows 
that  cold  produces  ice  and  snow ;  that  the   sun  is  higher  in  the  sky 
in  summer  than  in   winter;    that  in  pits  and   mines   the   air    some 
times  burns,   and  explodes   like  gunpowder.     Now  the  moment  we 
depart  from  these  mere  facts,  and  begin  to  consider  their  causes,  and  in 
what  circumstances  they  are  likely  to  happen  again,  we  begin  to  apply 
experience  to  science — we  reason  by  induction.     It  cannot  be  doubted 
that  this  inductive  method  is,  to  a  certain  extent,  natural  tc-  the  mind. 
The  foundation  of  it  lies  in  our  expecting  the  same  effects  fron*  the  same 
causes  ;   for  this  is  the  groundwork  of  reasoning  from  particular  facts  to 
.general,  or  what  is  called  "  generalisation"     This  expectation  seem^ 
••}to  be  an  original  principle  implanted  in  the  human  mind  by  the  benen-C 
cent  Creator ;  and  without  which  we  could  know  nothing,  and  never  be\ 
safe  from  danger.     It  goes  before  experience,  and  is  the  guide  of  it. 
A  child  who  for  the  first  time  approaches  too  near  the  flame  of  any  sub-  \ 
stance  that  is  in  a  state  of  combustion,  or  burning,  so  as  to  hurt  himself,  \ 
afterwards  proverbially  dreads  the  fire ;    connecting  in  his  mind  the    I 
remembrance  of  the  pain  he  has  felt,  with  the  touching  of' any  part  of   « 
his  body  with  the  flame.     It  is  evident  he  expects  the  same  effect  to  / 
follow  from  the  same  or  a  similar  cause ;  and  the  resemblance  between  ; 
the  flame  of  a  candle  and  that  of  the  fire  would,  it  is  likely,  put  him  on  \ 
his  guard  against  a  similar  disaster  from  that  source  also.     Now,  this 
is   a  species  of  induction,   though  not  founded  on  an  enlarged  expe 
rience  ;  and  it  is  probable  the  child  will  now  come  to  have  the  same 
fear  of  everything  bearing  the  appearance  of  flame.     He  might  expect  * 
that  the  same  effect  must  arise  from  contact  with  the  flame  of  alcohol^ 
or  spirit  of  wine,  for  instance,  until  informed  that  it  was  possible  to  touch 
this  without  being  burnt.     Hence  the  necessity  of  a  sufficient  experience, 
before  we  form  any  general  principle. 


13  ACCOUNT  OF  LORD  BACON'S 

A  remarkable  instance  of  this  necessity,  and  one  drawn  from  the 
more  exact  part  of  science,  is  mentioned  by  Euler,  in  his  Memoirs 
of  Berlin.  It  happens  that  in  the  formula  x~  +  x  -f-  41,  if  x  be 
made  successively  equal  to  0,  1,  2,  3,  4,  5,  etc.,  the  results  will  be 
a  series  of  which  the  first  forty  terms  are  all  prime  numbers — that 
is,  numbers  which  have  no  divisors,  or  which  cannot  be  divided  into 
any  number  of  equal  integral  parts,  less  than  the  number  of  units 
of  which  they  are  composed :  hence  it  might  be  supposed  the  law 
wras  general  ; — or,  in  other  words,  for  the  sake  of  any  of  our  readers 
who  have  not  made  themselves  acquainted  with  algebra,  that  any 
number  whatever,  multiplied  by  itself,  and  then  added  to  itself, 
together  with  the  number  41,  would  make  a  prime  number.  It  hap 
pens,  however,  that  in  the  very  next,  or  forty-first  term,  the  result  is  a 
composite  number — that  is,  a  number  that  can  be  divided  by  some 
smaller  number,  without  a  remainder ;  and  thus  the  rule  is  false.  Now, 
it  is  the  great  design  of  the  Novum  Organum  to  point  out  the  method 
of  a  strict  and  enlarged  experimental,  or  inductive  reasoning,  especially, 
though  by  no  means  exclusively,  in  reference  to  the  study  of  physics,  or 
natural  philosophy.  This  work  may  be  regarded  as  a  more  useful  and 
more  extensive  system  of  reasoning  than  any  that  went  before  it ;  not 
consisting  of  syllogisms  and  the  modes  of  argument  that  were  then  in 
use,  which,  however  correct,  provided  the  premises  be  true,  could, 
after  all,  only  serve  for  the  arrangement  of  truths  already  known,  or  for 
detecting  very  obvious  and  gross  fallacies  in  argument,  and  for  classi 
fying  such  truths  and  fallacies,  but  an  art  leading  to  invention,  and  pro 
ductive  of  discoveries  of  the  highest  importance  to  the  general  uses  of 
human  life.  These  discoveries  are  proposed  to  be  accomplished  by 
turning  our  attention  from  mere  words  to  things  themselves  ;  from  all 
those  frivolous  and  childish  speculations  which  only  dazzle  without 
illuminating  the  understanding,  to  a  sober  and  rational  method  of  in 
vestigating  the  operations  and  laws  of  nature, — a  method  well  calcu 
lated  to  recommend  itself  to  those  whose  only  object  is  truth. 

Lord  Bacon  sets  out  by  condemning  the  two  opposite  errors,  which  up 
to  his  time  had  proved  equally  injurious  to  a  just  acquaintance  with 
nature ;  the  one  that  of  magisterially  pronouncing  on  her  operations, 
as  if  all  were  explored  and  known,  and  nothing  further  were  to  be 
discovered  ;  by  which  supposition  all  inquiry  would  of  course  be  pre 
vented  as  useless  ;  the  other  error  that  of  the  sceptic  philosophers,  who, 
proceeding  to  the  opposite  extreme,  declared  that  nothing  can  be  known, 
and  endeavoured,  by  distrusting  the  clearest  notices  of  sense  and  consci 
ousness,  to  convince  themselves  of  this  absurd  and  inconsistent  notion. 
Those  of  the  ancient  Greeks  were  more  worthy  of  our  imitation, 
whose  writings  are  now  lost,  but  who  seem  to  have  held  a  middle 
course ;  and  though  they  complained  of  the  mystery  in  which  nature 
often  wrapped  herself,  still  kept  on  their  pursuit,  and  did  not  allow 
themselves  long  to  lose  sight  of  their  object.  Even  these  philoso 
phers,  however,  do  not  appear  to  have  applied  a  sufficient  rule  and 
method  in  their  inquiries,  but  placed  too  much  reliance  ori  subtilty  01 
mind,  and  random  conjecture.  The  art  of  logic,  so  much  extolled  by 
the  ancients,  certainly  came  too  late  to  minds  already  prepossessed 
by  error :  hence,  by  the  perversion  of  this  instrument,  the  aberrations 
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of  the  human  understanding  were  only  fixed  and  rendered  permanent, 
instead  of  being1  corrected  and  removed  ;  the  chains  of  prejudice  were 
rivetted,  and  loaded  with  gaudy  ornaments.  It  is  evident  that  the 
mind  needs  direction  and  regulation,  by  some  right  method  of  em 
ploying  its  faculties,  as  much  as  the  body  needs  the  assistance  of  the 
mechanical  powers  in  raising  large  and  heavy  weights.  In  such  a 
method  the  ancients  were  altogether  deficient.  Yet  by  way  of  con 
ciliation,  Bacon  observes  that  he  is  still  perfectly  willing  to  leave  the 
ancients  in  possession  of  all  the  honour  that  is  due  to  them.  The 
method  of  science,  however,  here  proposed,  being  so  little  known  to 
them,  no  room,  he  conceives,  is  left  for  rivalship  and  envy.  He  con 
tends  not  for  victory,  but  for  utility  and  truth.  If  any  persons,  from 
want  of  time,  or  other  causes,  are  unable  to  pursue  this  more  laborious 
method,  he  says  they  may  still  attempt  what  they  can,  by  framing 
systems  and  theories,  which  he  terms  the  mode  of  anticipation  of  the 
mind  ;  others,  who  are  more  worthy  sons  of  science,  must  follow  his 
plan  of  induction,  or  the  interpretation  of  nature,  as  it  is  here  laid 
down,  a  method  on  which  it  is  the  more  necessary  to  insist,  because 
many  examples  have  occurred  since  Bacon's  time,  of  the  bad  conse 
quences  of  neglecting  it.  Of  this,  no  less  names  than  Descartes  and 
Leibnitz  were  early  examples  ;  men  endowed  with  every  faculty  of  the 
mind  that  most  fits  for  philosophical  investigations — with  the  happiest 
genius  for  science. 

The  body  of  the  Novum  Organum  is  divided  into  two  general 
parts.  The  former  of  these,  which  is  intended  to  introduce  the 
latter,  is  calculated  to  prepare  the  mind  for  receiving  and  employing 
the  doctrine  contained  in  the  second  part,  which  delivers  the  new 
method  of  proceeding  in  all  kinds  of  inquiries,  in  order  to  the  acquisi 
tion  of  a  more  accurate  knowledge  of  the  works  of  nature,  and  a  more 
extensive  dominion  over  it.  As  the  wrhole  book  is  quaintly  divided 
into  aphorisms,  or  short  portions,  founded  on  sententious  remarks, 
and  accompanied  with  illustrations,  we  shall  not  attempt  to  conduct 
our  readers  through  each  of  these  portions  separately,  which  would 
be  almost  to  present  the  whole ;  but  hoping  that  those  who  have  the 
opportunity  of  doing*  so,  will  feel  induced  to  read  the  original  work, 
or  a  translation  of  it,  for  themselves,  we  shall  simply  endeavour  to  con 
dense  its  principles,  and  shall  throw  it  into  sections  adapted  to  our 
present  purpose. 

I.  General  Prefatory  Remarks. 

The  first  thirty-seven  aphorisms,  which  we  may  call  our  Jlrst 
section  of  the  former  part  of  the  work,  are  chiefly  occupied  in  attempt 
ing  to  remove  ancient  prejudices,  and  to  procure  a  fair  and  candid 
attention  to  a  book  which,  at  the  time  of  its  publication,  must  have  had 
so  much  to  contend  against.  It  is  deplored  by  Bacon,  that  for  want 
of  a  right  method  of  study,  little  effects  had  resulted,  up  to  the  close  of 
the  sixteenth  century,  from  the  labours  of  men  engaged  in  the  pursuit  of 
science ;  for  knowledge  is  the  same  thing  as  power,  and  where  there 
is  little  sound  knowledge  of  nature,  there  will  be  little  power  gained 
over  her.  This  must  always  have  been  the  state  of  things,  unless 
means  before  untried  had  been  employed  in  the  improvement  of  the 
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sciences.  That  improvement  could  not  be  left  to  mere  accident  as 
heretofore,  when  each  following  age  only  re-echoed  the  voice  of  the 
preceding,  and  contented  itself  with  pompously  extolling  the  existing 
delusive  methods  of  philosophy,  to  the  neglect  of  one  more  genuine 
and  scientific.  The  philosophy  of  nature  Bacon  compares  to  "  a  vast 
pyramid,  which  ought  to  have  the  history  ofjnature  fhrits JDasis :"  those 
who  strive  to  erect  it  by  the  force  of  abstract  speculation,  he  likens 
to  the  giants  of  old ;  who,  according  to  the  poets,  endeavoured  to  throw 
mount  Ossa  upon  Pelion,  and  Olympus  upon  Ossa.  The  only  hope  on 
which  to  found  all  real  advancement  in  knowledge,  must  arise  from 
a  strict  experimental  method,  that  is,  the  examination  of  a  sufficient 
number  of  particular  instances  on  both  sides  the  question  at  issue,  so 
that  when  all  the  exceptions  are  properly  made,  some  useful  and  im 
portant  truth  may  remain  as  a  principle  to  proceed  on,  in  further 
inquiry.  When  examined  on  this  inductive  principle,  most  of  the 
common  notions  existing  when  the  Novum  Organum  was  written,  were 
quite  unsatisfactory :  those,  for  instance,  relating  to  gravity^  attraction, 
the  elements,  matter,  form — all  these,  arid  many  more,  as  taught  in  the 
sixteenth  century,  were  but  ill-defined  and  fantastical jnptions.  Even 
many  of  our  common-sense  ideas,  as  those  relating  to  our  sensations 
and  reasonings,  though  they  can  scarcely  in  themselves  greatly  deceive 
us,  yet  may  these  be  much  obscured  and  perplexed  by  a  false  mode 
of  philosophizing.  For  instance,  the  supposed  necessity  of  the  objects 
of  sense  oeirig  actually  present  with  the  mind  that  perceives  them, 
gave  rise  to  the  notion  of  images — an  image  of  a  horse  must  be  in  the 
mind,  or  the  horse  could  not  be  seen ;  whereas,  it  is  evident,  that  seeing 
is  a  fact  m_the  jnature  of  man :  how  the  impression  is  conveyed  from 
The  nerves  andlDrain  to~the  mind,  we  know  not. 

The  mode  of  searching  after  truth  that  had  always  been  in  vogue 
was,  at  the  best,  from  observing,  not  very  rigidly,  a  few  particulars, 
to  rise  at  once  to  some  general  axiom  or  conclusion  ;  but  the  only 
genuine  method,  Bacon  observes,  is,  to  advance  gradually  from  the 
notices  the  senses  give  us  in  particular  instances,  and  those  sufficiently 
numerous,  to  some  lesser  axiom  or  principle,  and  then  gradually  to 
proceed  to  some  still  more  general  principle,  till  at  length  you  form 
some  grand  and  final  conclusion.  The  understanding  seems  but  too 
naturally  to  adopt  the  former  of  these  two  methods,  which  is  calcu 
lated  most  effectually  to  prevent  all  advances  in  knowledge  and  science. 
It  is  the  object  of  science  to  see  things  as  they  are  in  nature,  and  not 
in  appearance  merely :  but  "  there  is  a  wide  difference,"  says  Lord 
Bacon,  between  the  idols  of  the  human  mind,  and  the  ideas  of  the 
divine  mind :  that  is,  between  certain  vain  notions,  and  the  real  cha 
racters  and  impressions  that  are  stamped  upon  the  creatures,  as  they 
are  actually  found."  We  may  illustrate  this  by  a  reference  to  the 
Ptolemaic  System  of  Astronomy,  which  was  founded  on  the  false  and 
hasty  notion  of  the  apparent  motions  of  the  heavenly  bodies  being  the 
real  ones.  The  sun,  moon,  and  stars,  seem  to  move  round  the  earth 
once  in  twenty-four  hours  :  hence  the  rude  and  gothic  notion  that  the 
earth  was  the  centre  around  which  they  are  all  actually  whirled  ; 
whereas,  by  a  successful  cultivation  of  a  proper  method,  the-  truth  is 
now  demonstrated  to  be  that  the  sun,  and  not  the  earth,  is  the  centre 
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of  the  mundane  system  ;  and  is,  with  respect  to  the  earth  at  least, 
nearly  at  rest.  " The  method  of  anticipating  nature"  says  Bacon, 
"  rash,  hasty,  and  unphilosophical  as  it  Is,  has  nevertheless  a  much 
greater  power  than  the  other,  to  entrap  the  assent  of  the  mind  ;  which 
fs  too  apt  to  be  delighted  with  its  own  conjectures,  and  to  allow  the 
imagination  to  be  struck  and  filled  with  its  own  plausible  subtilties  : 
whereas  intcrprctatiom  of  nature,  or  real  truths  arrived  at  by  induc 
tion,  being  separately  and  more  slowly  collected,  cannot  so  suddenly 
arrest  the  mind ;  and  when  the  conclusion  actually  arrives,  it  may  so 
oppose  prejudice,  and  appear  so  paradoxical,  as  to  be  in  danger  of  not 
being  received,  notwithstanding  the  evidence  that  supports  it,  "  like 
mysteries  of  faith." 

The  method  of  anticipation,  however,  or  of  dictating  to  nature 
what  she  and  her  operations  are  to  be,  could  never,  of  course,  avail 
to  promote  real  science,  whatever  talents  might  be  engaged  in  it. 
Tycho  Brake  thus  anticipated  nature,  in  taking  it  as  a  certain  truth 
that  the  earth  must  be  at  rest.  For  though  he  was  too  well  ac 
quainted  with  the  planetary  motions  to  suppose  their  centre  any 
other  than  the  sun,  yet  in  order  to  preserve  his  favourite  notion  that 
the  earth  did  not  move,  he  supposed  the  sun,  with  all  the  planets,  to 
be  carried  annually  round  it ;  while  these  latter  revolved  in  their  proper 
orbits  round  the  sun :  and  having  rejected  the  Copernican  doctrine  of 
the  daily  motion  of  the  earth  round  its  own  axis,  he  was  obliged  to  re 
tain  the  most  violent  part  of  the  system  of  Ptolemy,  and  to  suppose  that 
the  whole  universe  was  carried  round  the  earth  every  day.  It  was 
thus,  also,  that  the  great  Kepler,  the  contemporary  of  Bacon,  imagined 
that  the  planets  must  be  six  in  number,  and  must  have  orbits  of  certain 
dimensions,  because  of  certain  properties  of  numbers,  and  of  plane  and 
solid  figures,  with  which  he  fancied  they  corresponded.  These  specu 
lations  he  published  in  1596  in  his  "Mystery  of  the  World;"  and  on 
sending  a  copy  of  his  book  to  Tycho  Brahe,  he  received  from  him  the 
advice,  "  first  to  lay  a  solid  foundation  in  observations,  and  then,  by 
ascending  from  them,  to  strive  to  come  at  the  causes  of  things." 
To  this  excellent  advice,  as  Maclaurin  observes,  we  owe  Kepler's  more 
solid  discoveries :  for,  availing  himself  of  Tycho  Brahe's  astronomical 
observations,  he,  from  them,  discovered  the  laws  of  the  planetary 
motions,  known  ever  since  by  his  own  name.  Huygens,  a  cele 
brated  Dutch  geometrician  and  astronomer,  and  who  lived  later, 
suffered  himself  to  be  imposed  on  in  a  similar  way :  for,  having  dis 
covered  one  of  Saturn's  moons,  this,  added  to  the  four  moons  of 
Jupiter,  and  the  one  belonging  to  our  globe,  made  up  the  number 
six ;  the  number  of  the  primary  planets  then  known  being  also  six ; 
and  the  number  six  beng  a  perfect  number — that  is,  a  number  that  is 
equal  to  the  sum  of  the  equal  parts  into  which  it  can  be  divided, 
Huygens  affirmed  that  the  number  of  the  planets  was  complete,  and 
that  it  was  in  vain  to  look  for  any  more :  we  need  not  remark  that  this 
mystical  speculation  has  since  been  disproved  by  fact.  Now  it  was 
the  praise  of  Lord  Bacon  to  endeavour  to  remove  from  men's  minds 
this  superstitious  tendency  to  rest  in  preconceived  notions,  which  so 
much  prevailed,  and  which  was  encournged  by  some  who  were  greatly 
his  superiors  in  the  abstract  sciences.  "Though  the  labours  and 
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capacities  of  all  men,"  says  he,  "  in  all  ages,  could  be  united  and  con 
tinued,  they  could  effect  no  considerable  progress  in  science  by  antici 
pation  of  nature ;  since  radical  errors  in  the  mind's  first  digestion 
are  not  to  be  cured  by  the  excellence  of  its  functions,  or  by  any  suc 
ceeding  remedies.  Unless  men  choose  to  move  always  in  a  circle 
without  advancing,  we  have  but  one  simple  method  left ;  namely,  that 
of  leading  them  to  particulars,  to  their  order  and  connection.  They 
must  be  contented,  for  a  time  at  least,  to  forsake  their  own  notions, 
and  to  become  acquainted  with  things  themselves.  Our  method  has 
some  resemblance  to  that  of  the  Sceptics  at  the  outset,  but  differs 
widely  from  it,  and  is  directly  opposed  to  it  in  the  end.  They  foolishly 
assert  that  nothing  can  be  known :  we  say  that  little  is  to  be  expected 
from  the  existing  method  ;  they  contradict  reason  and  common  sense  ; 
we  endeavour  to  assist  both." 

II.     The  Idols  of  the  Mind;  or  Grand  Source*  of  Prejudice. 

Lord  Bacon  philosophically  points  out,  with  great  exactness,  va 
rious  general  sources  of  those  errors  which  men  are  apt  to  commit 
in  forming  their  notions  of  things  ;  and  he  shows  how  very  great 
an  obstacle  they  form  to  the  progress  of  our  knowledge,  and  the 
acquisition  of  truth.  "  The  Idols,  or  false  notions  of  the  mind,"  he 
says,  "  so  deeply  fix  themselves  in  it,  that  they  not  only  shut  up  the 
avenues  through  which  truth  might  enter;  but  even  when  it  has 
entered,  they  will  again  be  presenting  themselves,  and  will  be  trouble 
some  in  the  advancement  of  the  sciences,  unless  men,  being  aware  of 
them  before  hand,  guard  against  them  with  all  possible  diligence/' 
As  no  part  of  Bacon's  works  is  more  valuable  than  this,  or  more 
important  to  all  who  are  in  pursuit  of  knowledge  and  truth,  we 
shall  give  some  detail  of  it  to  our  readers.  He  strikingly,  though  in 
his  usual  quaint  style,  calls  the  prejudices  that  check  the  progress  of 
truth,  by  the  name  of  Idols,  because  mankind  are  apt  to  pay  homage 
to  these,  instead  of  regarding  truth  ;  as  they  have  offered  to  imaginary 
deities,  the  worship  which  is  due  only  to  the  true  God. 

These  prejudices  and  prepossessions  are  divided  into  four  classes, 
which  are  called  Idols  of  the  Tribe ;  Idols  of  the  Den ;  Idols  of  the 
Market ;  and  Idols  of  the  Theatre.  These  sources  of  error  are  pecu 
liarly  deserving  of  notice,  because  they  will  be  found,  if  we  mistake 
not,  to  include  the  principal  causes,  which  in  all  cases  have  a  tendency 
to  obstruct  the  pursuit  of  truth,  whether  natural  or  moral.  They  con 
stitute  a  sort  of  infection  from  which  the  mind  must  be  purified,  before 
it  can  enter  with  soundness  and  vigour,  and  with  the  best  effect,  into 
any  sort  of  inquiry  which  has  truth,  and  truth  only,  for  its  object. 
*'  While  the  rules  Lord  Bacon  gives  us,"  says  the  late  Dr.  Thomas 
Brown,  "  are  rules  of  physical  investigation,  the  temple  which  he 
purified  was  not  that  of  nature  itself,  but  the  temple  of  the  mind  ;  in  its 
inmost  sanctuaries  were  all  the  idols  which  he  overthrew ;  and  it  was 
not  till  these  were  removed  that  Truth  would  deign  to  unveil  herself  to 
adoration." 

1.  The  Idola  Tribm,  or  the  Idols  of  the  Tribe,  the  first  class  of  preju 
dices,  are  so  called  because  they  are  common  to  the  whole  tribe,  or 
race  of  mankind ;  they  are,  in  fact,  t/iose  general  prejudices  which  arise 
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from  the  infirmity  of  human  nature  itself.  "  The  understanding  of 
man/'  says  onr  author,  "  is  like  a  mirror  whose  surface  is  not  true, 
and  so,  mixing  its  own  imperfection  with  the  nature  of  things,  distorts 
and  perverts  them."  For  instance,  there  is  a  tendency  in  the  mind  to 
suppose  a  greater  umfamtiy  in  Nature  than  she  actually  possesses. 
We  are  always  disposeot  to  imagine  parallels,  correspondencies,  and 
relations  that  may  not  actually  exist.  Hence  the  supposition  that  the 
heavenly  bodies  must  all  move  in  perfect  circles,  because  the  orbits  of 
the  planets  were  perceived  to  return  into  themselves  :  this  was  univer 
sally  believed  by  the  old  astronomers,  till  Kepler  disproved  it  a  few 
years  before  Bacon  wrote,  by  showing  that  the  planets  move  in  ellip 
tical  or  oval  orbits.  Hence  the  ancient  notion  that  the  element  of  fire, 
with  its  orb,  must  be  added  to  air,  earth,  and  water,  to  make  up  the 
even  number  of  what  they  called  the  four  elements.  Bacon's  prediction 
that  the  sources  of  error  would  return  and  be  likely  to  mingle  with 
science  even  in  its  most  flourishing  condition,  has  been  verified  with 
respect  to  this  particular  illusion,  in  the  case  of  sciences  which  in  his 
time  were  scarcely  in  existence.  When  it  was  found  that  a  consider 
able  part  of  the  earth's  surface  consisted  of  minerals,  disposed  in  hori 
zontal  strata,  or  layers,  it  was  immediately  concluded  that  the  whole, 
exterior  surface  either  is  or  has  been  composed  of  such  layers ;  and  on  this 
assumed  principle  entire  theories  of  the  earth  have  been  constructed. 

Again,  the  mind  has  a  wonderful  facility  also  of  being  imposed  on 
by  prepossessions.  If  once  pleased  with  any  notion,  it  immediately 
endeavours  to  make  every  thing  agree  with  this,  even  in  the  face 
of  evidence  to  the  contrary.  It  gets  over  opposing  instances  and  ex 
amples,  either  by  altogether  neglecting  them,  or  by  inventing  some 
subtil  distinction  which  shall  still  maintain  the  favourite  principle  with 
which  it  first  set  out.  Dreams,  omens,  and  astrological  predictions 
are  cases  of  this  kind,  in  which  the  instances  of  failure  are  passed  over 
by  the  superstitious  with  little  notice,  while  those  instances  in  which 
the  event  corresponds  to  the  supposed  preternatural  intimation  of  it 
are  carefully  remembered.  This  prepossession  of  the  mind  cannot 
endure  exceptions  to  rules,  and  negative  instances  ;  though  these  are, 
in  fact,  of  the  greatest  importance  in  establishing  axioms  or  general 
principles. 

The  imagination,  also,  is  apt  to  be  overpowered  with  whatever  at 
once  strikes  and  seems  to  fill  it ;  and  the  mind,  imperceptibly  yielding 
to  this  impression,  readily  comes  to  some  conclusion,  not  waiting  for 
the  gradual  processes  of  the  understanding,  to  try  general  principles 
by  the  test  of  various,  remote,  and  dissimilar  instances ;  which  can 
never  be  done  without  following  rigid  rules,  and  submitting  the  facul 
ties  to  violent  restraints. 

The  restless  activity  of  the  human  powers,  moreover,  aids  the 
force  of  general  prejudices.  The  mind  is  ambitious  of  understand 
ing  what  is  incomprehensible.  It  attempts  to  grasp  what  is  beyond 
its  power,  instead  of  being  content  with  some  proper  resting-place 
for  the  natural  weakness  and  limitation  of  its  faculties.  It  wearies 
itself  in  its  endeavour  to  comprehend  such  ideas  as  space,  time,  eter 
nity,  infinity ;  and  it  is  still  more  apt  to  be  misled,  Bacon  thinks, 
by  its  desire  to  discover  the  Jinal  causes  of  things,  that  is,  the  uses, 
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or  ends,  which  the  Creator  had  in  view  in  forming  them.  The  phrase 
final  cause  was  first  introduced  by  Aristotle,  and  the  inclusion  oi 
this  among-  causes  in  general  as  objects  of  inquiry,  had  the  effect  oi 
diverting  such  minds  as  those  of  his  followers  from  the  study  of  nature 
to  mere  speculations.  We  must  therefore  remember  that  the  hint  which 
Bacon  here  throws  out  on  this  subject,  and  what  he  says  more  on  it  in 
his  other  works,  always  has  a  reference  to  final  causes  as  treated  by  the 
Schoolmen.  He  objects  to  these  being  included,  as  a  branch  of  natural 
science ;  but  it  cannot  be  supposed  that  his  remarks  on  this  subject 
arose  from  the  same  source  which  produced  the  prejudice  against  final 
causes  that  so  generally  prevailed  in  France  in  the  eighteenth  century. 
Bacon  had  no  bias  towards  atheism:  he  censures  Aristotle  for  "  sub 
stituting  Nature  instead  of  God,  as  the  fountain  of  final  causes;  and 
for  treating  them  rather  as  subservient  to  logic  than  theology  ;"  and  in 
his  Essays  he  finely  remarks,  "  I  had  rather  believe  all  the  fables  in  the 
Legend,  and  the  Talmud,  and  the  Alcoran,  than  that  this  universal 
frame  is  without  a  mind.  While  the  mind  of  man  looketh  at  second 
causes  scattered,  it  may  sometimes  rest  in  them,  and  go  no  farther ; 
but  when  it  beholdeth  the  chain  of  them  confederate  and  linked  toge 
ther,  it  must  needs  fly  to  Providence  and  Deity." 

Notwithstanding  Lord  Bacon's  objection  to  final  causes  as  a  subject  of 
philosophical  inquiry,  it  must  be  allowed  that,  apart  from  the  charm  which 
the  final  causes,  or  ends  of  things,  lend  to  Nature,  when  they  are  satis 
factorily  perceived,  which  is  the  moral  use  of  them,  there  are  some  cases 
in  which  a  consideration  of  them  has  conduced  to  actual  discoveries  in 
science.  It  was  noticing  the  situation  of  the  valves  in  the  veins  of  the 
animal  body,  for  instance,  that  led  to  the  great  discovery  of  the  circula 
tion  of  the  blood.  Harvey,  who  was  its  author,  perceived  that  these 
valves,  in  some  parts  of  the  body,  were  so  placed  as  to  give  a  free  pas 
sage  to  the  blood  towards  the  heart,  and  to  exclude  its  return  the  same 
,  way.  He  thought  there  must  be  some  particular  design  in  this,  and 
-jdio  design  appeared  more  probable  than  that,  since  the  blood  could 
riot  well,  because  of  the  interposing  valves,  be  sent  by  the  veins  to  the 
limbs,  it  should  be  sent  through  the  arteries,  and  return  through  the 
veins,  whose  valves  did  not  oppose  its  course  that  way.  This  fact, 
however,  and  others  which  might  be  mentioned  in  illustration  of  this 
subject,  were  not  known  to  Bacon ;  and  the  great  abuse  of  the  specu 
lation  on  final  causes  by  the  Schoolmen  not  unnaturally  led  him  to  an 
unreasonable  distrust  of  it. 

The  influence  of  the  will  and  affections  on  the  understanding,  or 
what  may  be  termed  the  moral  state  of  the  mind,  may  also  greatly  affect 
our  opinions.  "The  light  of  the  understanding,"  says  our  author,  "  is 
not  a  dry  or  pure  light,  but  it  receives  a  tincture  from  the  will  and  the 
affections,  and  forms  the  sciences  accordingly ;  for  men  are  most  willing 
to  believe  what  they  most  desire."  Hence,  he  observes,  "  difficulties  are 
rejected  through  impatience  ;  the  deeper  things  of  Nature  are  dreaded 
through  a  certain  awe ;  experience  is  discarded  through  pride ;  truth 
when  it  limits  our  hopes  ;  paradox  is  shunned  through  fear  of  vulgar 
opposition ;  and  thus  in  innumerable  ways,  and  often  imperceptibly,  do 
the  affections  and  passions  tinge  the  understanding  with  their  own  co 
louring." 

The  fallacy  and  incompetency  of^  the  senses  are   an    additional 
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source  of  mistake  and  error.  Inquiry  commonly  ends  in  what  is  seen 
on  the  mere  surface  of  things,  while  the  organization,  the  texture,  or  the 
inward  changes  of  bodies  are  unknown.  On  these,  however,  chemistry 
depends."  Lord  Bacon  considers  this  incompetency  and  dulness  of  the 
senses  as  one  of  the  greatest  impediments  to  an  exact  knowledge  of 
nature.  "  Nor  can  instruments,"  he  adds,  "  here  be  of  any  great 
service,  since  all  true  interpretations  of  nature  must  be  made  by  suitable 
and  proper  trials,  in  which  the  senses  judge  of  experiment  only,  arid 
experiment  is  the  judge  of  nature  and  fact."  He  complains,  by  way  (.f 
example,  that  in  his  time  even  the  properties  of  the  common  air  of  the 
atmosphere,  and  of  all  the  agents,  still  more  subtil  than  the  air  itself,  of 
which  he  supposed  there  might  be  many,  were  almost  entirely  unknown. 
What  would  he  have  said,  could  he  have  witnessed  the  application  of 
the  inductive  philosophy  to  the  discovery  of  the  properties  of  the  various 
kinds  of  gases — the  researches  of  Newton  respecting  light — the  experi 
ments  of  Franklin  in  electricity — the  powerful  agency  of  galvanism, 
which  has  produced  new  creations  in  chemistry,  and  changed  the  whole 
face  of  that  interesting  and  useful  science  ! 

Lastly,  there  is  a  tendency  in  the  mind  to  abstraction  or  generalisa 
tion,  which  should  be  carefully  watched  as  a  likely  source  of  error.  It 
is  less  troublesome  to  reason  upon  fancied  general  notions,  than  to 
make  experiments.  "  But  Nature,"  says  our  author,  "  must  be  ana 
tomized  rather  than  abstracted :  matter  should  be  considered  in  all  its 
states  and  transformations ;  so  ought  motion  and  its  laws ;  but  for  the 
Aristotelian  abstract  forms,  they  are  idols  or  figments  of  the  mind." — 
These  seven  particular  causes,  then,  may  be  borne  in  mind  as  among 
the  chief  general  prejudices,  which  are  apt,  often  insensibly,  to  militate 
against  the  discovery  of  truth,  and  the  advancement  of  science :  too 
great  a  tendency  to  suppose  a  perfect  uniformity  in  nature  ;  hasty  pre 
possessions  in  respect  to  some  favourite  idea ;  the  influence  of  the  ima 
gination  ;  the  restless  activity  of  the  human  mind ;  the  bias  the  will 
and  affections  give  to  the  judgment ;  the  imperfection  of  the  organs  of 
sense  ;  arid  the  love  of  abstractions  and  generalisations. 

2.  The  second  class  of  prejudices  introduced  by  this  sagacious  ob 
server  cf  human  nature,  as  tending  to  obstruct  the  progress  of  truth  and 
knowledge  of  all  kinds,  he  terms  Idola  Specus — Idols  of  the  Cave  or  Den  : 
that  is,  those  prejudices  which  stamp  upon  each  mind  its  own  peculiar 
character,  and  are  identified  with  every  individual  man.  "  Idols  of  the 
den,"  says  the  Novum  Organum,  "are  the  idols  of  each  particular 
person ;  for  in  addition  to  the  general  waywardness  of  human  nature, 
every  man  has  his  own  peculiar  den  or  cavern,  which  breaks  a,nd  cor 
rupts  the  light  of  nature, — either  on  account  of  his  constitution  and 
disposition  of  mind — his  education  and  the  society  he  keeps — his  course 
of  reading  and  the  authorities  he  most  respects — his  peculiar  impres 
sions  as  they  may  be  made  on  a  mind  that  is  pre-occupied  and  pre 
possessed,  or  is  in  a  calm  and  unbiassed  frame  :  so  that  the  human  spirit, 
as  it  is  differently  disposed  in  different  individuals,  is  a  thing  fluctuating, 
disorderly,  and  almost  accidental.  Hence  Heraclitus  well  observes 
that  men  seek  the  sciences  in  their  lesser  worlds,  and  not  in  the  great 
and  common  world  of  nature."  In  another  place,  these  idols  of  the 
den  are  spoken  of  in  the  figurative  language  of  Bacon,  as  "  each  man's 
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particular  demon,  or  seducing-  familiar  spirit ;"  and  again,  every  mind 
is  compared  to  "  a  glass,  with  its  surface  differently  cut,  so  as  differently 
to  receive,  reflect,  and  refract  the  rays  of  light  that  fall  upon  it." 

Some  of  these  private  prejudices  he  justly  regards  as  requiring  peculiar 
caution,  because  they  possess  the  greatest  tendency  to  pervert  the  mind. 
The  particular  studies,  for  instance,  to  which  a  person  has  been  addict 
ed — more  especially,  if  he  has  any  claim  to  be  an  inventor,  may  warp  his 
judgment  in  other  pursuits,  and  tend  to  corrupt  his  notions.  It  was  in 
this  way  that  Aristotle,  through  his  fondness  for  distinctions  and  quid 
dities,  made  his  natural  philosophy  a  mere  slave  to  his  logic,  and  so 
rendered  it  little  else  than  a  useless  source  of  disputation.  Gilbert,  of 
Colchester,  is  another  example.  In  his  "  Treatise  on  the  Magnet" 
he  gives  a  specimen  of  experimental  inquiry  carried  on  with  considera 
ble  correctness  and  success ;  but  he  tried  to  make  his  magnetism  a 
general  principle,  considering  it  to  pervade  all  Nature.  It  is  but  fair 
to  acknowledge  his  merit  however,  for  "to  him,"  as  Dr.  Priestley 
observes,  "we  owe  a  great  augmentation  of  the  list  of  electrical  bodies, 
and  of  the  bodies  on  which  electrics  can  act:  though  his  theory  on  this 
•subject  is  imperfect,  he  may  justly  be  called  the  father  of  modern  elec 
tricity."  Of  late  years,  this  species  of  fondness  for  theory  has  been  disco 
vered  in  attempts  to  account  for  the  motion  of  the  planets  by  electricity ; 
and  electricity  and  galvanism  together  have  been  employed  to  explain 
gravitation,  the  affinities  of  chemistry,  and  even  the  laws  of  vegetable  and 
animal  life.  At  an  earlier  period  Des  Cartes,  after  Bacon  had  so  well 
written  against  theories,  endeavoured,  in  medicine,  to  combine  Van  Hel- 
mont's  doctrine  of  fermentation  with  his  own  beloved  notions  respecting 
vortices;  which  he  thus  brought  down  from  heaven  (where,  as  he  sup 
posed,  they  guided  the  planets  in  their  orbits)  to  earth,  in  order  to  explain 
the  chief  functions  of  the  animal  body.  Hence  he  formed  a  chemico- 
mechanical  system  of  medicine  which  was  eagerly  received  by  the  Dutch 
physicians  of  his  time.  Thus  may  one  favourite  pursuit  be  suffered  to 
give  a  tincture  to  every  other  branch  of  knowledge,  and  to  corrupt  it. 
"  The  tribe  of  chemists,"  says  Bacon,  "  have  constructed  a  fantastical 
philosophy  from  a  few  experiments  of  the  furnace."  None  certainly  of 
the  professed  inquirers  after  truth,  up  to  his  time,  were  ever  more 
extravagant  and  fanciful  than  the  experimenters  in  chemistry ;  witness 
the  ArchaBus  of  Van  Helmont,  and  his  army  of  spiritual  agents,  derived 
from  the  elastic  fluids.  •* 

Among  the  private  prejudices  or  the  sources  of  error  arising  from  the 
mental  constitution  of  individuals,  the  natural  difference  of  men 's  capa 
cities  is  enumerated.  Some  minds,  Lord  Bacon  thinks,  are  fitted  more 
for  discrimination,  while  others  content  themselves  with  merely  noticing 
resemblances.  "  The  great  and  radical  difference  of  men's  capacities," 
he  says,  "  as  to  philosophy  and  the  sciences,  lies  in  this,  that  some  are 
stronger  and  more  fitted  to  observe  the  differences  of  things,  and  others 
to  observe  their  correspondences  :  for  a  steady  and  sharp  genius  can  fix 
its  contemplations,  and  dwell  and  fasten  upon  all  the  subtilty  of  differ 
ences  ;  whilst  a  sublime  and  ready  genius  perceives  and  compares  the 
smallest  and  most  general  agreements  of  things.  Both  minds  easily  fall 
into  excess,  by  grasping  either  at  the  dividing  scale  or  the  shadows  of 
things." 

With  greater  clearness  and  perspicuity,  he  adds  to  these  personal 


NOVUM  ORGANON  SCIENTIARUM.  21 

prejudices  and  tendencies,  the  attachment  to  times,  in  forming  our 
ideas  of  truth  and  excellence.  Some  men  have  cherished  an  idola 
trous  admiration  of  the  ancients ;  and  have  scarcely  allowed  even  a 
comparison  to  be  made  between  their  works,  and  the  monuments  of 
modern  genius.  Thus  the  poetry  of  Milton  has  been  underrated  by 
those  who  have  been  so  devoted  to  the  remains  of  classical  antiquity, 
as  to  be  almost  incapable  of  awarding  due  merit  to  productions  in  the 
vulgar  tongue :  witness  the  contests  respecting  the  superiority  of  an 
cient  or  modern  learning.  On  the  other  hand,  while  every  thing  modern 
has  been  despised  only  because  it  is  not  ancient,  some  have  been  misled 
by  the  opposite  cast  of  mind,  and  have  been  inflamed  with  a  constant 
passion  for  novelty ;  being  disposed  to  yield  little  or  no  respect  to 
antiquity,  even  where  the  experience  of  past  ages  might  be  of  great 
service  to  us.  This  kind  of  prejudice  has  greatly  declined,  however, 
since  Bacon's  time — truth,  and  not  the  establishment  of  sects,  having 
happily  become  the  leading  object  of  philosophical  inquiries;  "for 
truth,"  says  he,  "  is  not  to  be  derived  from  any  felicity  of  times,  which 
is  an  uncertain  thing,  but  from  the  light  of  nature  and  experience,  which 
is  eternal." 

He  exemplifies  another  kind  of  particular  prejudices,  or  of  the 
Idola  Specust  by  comparing  the  school  of  Leucippus  and  Democritus, 
among  the  ancients,  to  the  "  other  philosophies,"  alluding  probably  to 
those  of  Pythagoras,  and  of  Socrates,  Plato,  and  the  Academics.  Leu 
cippus,  Democritus,  and  Epicurus  were  atomists, — they  taught  that 
the  whole  universe  is  composed  of  either  atoms  or  a  vacuum,  and  that  it 
was  by  the  accidental  meeting  together  of  these  atoms  that  the  world 
assumed  its  present  form  and  appearance.  "  This  school,"  says  Bacon, 
"  is  so  taken  up  with  the  particles  of  things,  as  almost  to  neglect  their 
structure ;  whilst  the  other  views  the  fabrication  of  things  with  such 
astonishment,  as  not  to  attend  to  the  simplicity  of  nature ;"  referring 
to  the  lofty  speculations  and  flights  of  imagination  that  characterized 
the  Platonic  school.  "  To  contemplate  nature  and  bodies  in  their  sim 
ple  elements,"  he  quaintly  remarks,  "  breaks  and  grinds  the  under 
standing  ;  and  to  consider  them  in  their  configurations  and  composi 
tions  blunts  and  relaxes  it."  This  exclusive  predilection  for  the  minute 
or  the  vast  in  nature,  by  which  some  of  the  ancient  schools  were  marked, 
much  resembles  the  second  order  of  prejudices  which  is  mentioned 
under  this  class.  "  In  this  manner,  then,"  concludes  the  account  of 
these  prejudices,  "  let  contemplative  wisdom  proceed  in  dislodging  and 
chasing  away  the  idols  of  the  den,  which  principally  have  their  rise 
fromprevalejit  studies;  excess  of  composition  and  division;  affections  for 
times  ;  and  from  the  great  or  small  size  of  objects" 

3.  Another  class  of  prejudices  to  be  carefully  avoided  in  our  in 
quiries  after  truth,  are  termed,  in  the  figurative  but  expressive  language 
of  Lord  Bacon,  Idola  Fori ;  Idols  of  the  Market-place;  that  is,  preju 
dices  arising  from  mere  words  and  terms  in  our  common  intercourse  with 
mankind :  they  proceed,  in  short,  from  the  imperfection  of  language. 
These  prejudices  he  pronounces  "  the  most  troublesome  of  all.** 
"  Words,"  says  he,  "  are  for  the  most  part  accommodated  to  the 
notions  of  the  vulgar,  and  they  define  things  by  bounds  that  are  most 
obvious  to  common  minds ;  and  when  a  more  acute  understanding,  or 
a  more  accurate  observation,  would  remove  these  boundaries,  arid 
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place  them  more  according  to  nature,  words  cry  out  and  forbid."  A 
familiar  instance  of  this  may  be  taken  from  our  common  mode  of 
speech  with  regard  to  the  heavenly  bodies.  We  say  of  the  sun, 
vhat  it  rises  and  sets,  though  every  one,  but  the  most  ignorant,  is 
aware  that  this  is  not  strictly  true,  since  the  sun  is  stationary  with 
regard  to  the  planetary  system;  its  apparent  motion  being  owing 
to  the  real  motion  of  the  earth.  In  this  instance,  however,  the 
delusion  which  words  might  produce,  is  obviated  by  the  popular 
knowledge  of  astronomy  which  prevails.  In  many  cases  it  is  certain 
that  the  want  of  accuracy  in  the  use  of  words  and  phrases  has  proved 
a  great  barrier  to  the  pursuit  arid  attainment  of  truth.  How  many 
violent  disputes  have  there  been,  for  instance,  on  liberty  and  neces 
sity  among  ethical  writers,  while  neither  party  has  taken  the  pains 
first  to  say  what  he  meant  by  these  words ;  which  might  have  saved 
both  much  time  and  much  angry  contention.  Hence,  in  order  to  avoid 
controversies ^  respectingjnere  words  and  terms,  it  is  recommended  to 
begin  with  these  according  to  TReT"  wise  method  oTthe  mathematicians/ 
and  to  reduce  them  to  order  and  certainty  by  definitions.  "  Yet,"  it  is 
justly  observed,  "  these  definitions  themselves  cannot  wholly  remedy 
the  evil ;  for  definitions  consist  of  words,  and  words  produce  words ; 
so  that  recourse  must  be  had  to  particular  instances." 

Lord  Bacon's  meaning  may  be  illustrated  by  such  words  as  sensation, 
will,  benevolence.  We  may  define  sensation,  and  say  it  is  feeling,  but  what 
is  feeling  ?  What,  for  instance,  is  the  feeling  or  sensation  of  cold  ?  What 
is  the  sensation  of  seeing  ?  None  can  describe  these,  it  is  obvious, 
to  a  person  supposed  never  to  have  experienced  them.  Will  may  be. 
defined  volition,  but  this  again  is  a  mere  translation ;  and  if  an  intelli 
gent  being  could  be  imagined  who  had  never  actually  willed  any 
thing,  nor  ever  had  any  desire  in  his  mind  to  do  or  say  any  thing,  it 
would  be  utterly  impossible  to  make  him  understand  what  willing  is. 
A  being  of  simple  malevolence,  or  one  who  had  never  felt  towards 
other  beings  any  thing  but  hatred,  could  have  no  idea  of  the  emotion 
of  benevolence  towards  others :  he  could  not  know  what  it  is  to  love  them. 
But  when  a  child  once  understands  that  sensation  is  a  general  name 
for  all  those  immediate  effects  which  arise  from  objects  acting  upon  any 
of  the  organs  of  sense — a  name  for  seeing,  hearing,  smelling,  tasting, 
and  feeling  indifferently ;  when  he  learns  that  willing  is  that  state  of 
the  rnind  which  directly  goes  before  any  deliberate  action ;  or  that 
benevolence  or  love  is  a  term  expressing  certain  natural  and  delightful 
emotions  towards  his  parents,  brothers,  sisters,  and  friends, — he  then 
understands  the  meaning  of  these  words  by  instances  and  examples. 
Or,  if  I  wished  to  convey  to  the  mind  of  another  person  the  meaning 
of  the  word  gravitation,  or  attraction,  as  it  is  employed  in  the  New 
tonian  philosophy,  instead  of  merely  saying  it  is  the  tendency  bodies 
have  towards  each  other,  I  might  state  the  simple  fact,  and  say,  when 
a  body  is  let  fall  from  any  height  it  proceeds  invariably  to  the  earth, 
and  more  swiftly  in  proportion  as  it  arrives  nearer  the  surface  :  this  is 
what  is  meant  by  saying  that  the  body  is  attracted,  or  gravitates 
with  accelerated  velocity  toward  the  earth :  and  when  the  inquirer  is 
further  informed  that  the  earth  itself  also  proceeds,  however  little, 
toward  the  falling  body ;  and  that  the  sun,  moon,  earth,  and  planets, 
all  mutually  move  toward  each  other,  more  or  less,  in  the  same  man- 
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ner,  the  general  idea  of  what  is  intended  by  attraction  or  gravitation 
is  gained ;  and  it  is  understood  simply  to  be  a  name  for  a  certain  fact, 
or  law  in  the  operations  of  nature,  or  rather  of  nature's  Divine  and 
Almighty  Architect. 

Mankind  are  apt  to  be  led  into  errors  by  words  in  two  principal 
ways ;  and  first  by  the  names  of  things  which  have  no  existence  whatever. 
Of  this  kind,  says  Lord  Bacon,  are  such  as  "  fortune,  the  primum 
mobile,  orbs  of  the  planets,  the  element  of  fire,  arid  the  like  figments 
which  arise  from  false  and  imaginary  theories."  It  is  almost  unne 
cessary  to  remind  our  readers  that  all  such  words  as  chance,  fortune, 
luck,  etc.,  are  only  names  for  human  ignorance  of  a  cause ;  and  that 
in  all  the  cases  in  which  these  words  are  applied  to  any  kind  of  circum 
stances  that  occur  either  in  the  natural  or  moral  world,  there  is  the 
same  necessity  for  supposing  an  agency  of  the  Deity  as  in  the  greatest, 
and,  to  us,  most  certain  events.  Primum  mobile,  or  the  first  mover, 
in  Ptolemy's  astronomy,  was  a  supposed  immense  sphere,  or  hollow 
globe,  which  included  within  it  all  the  spheres,  or  orbs  of  the  planets, 
and  fixed  stars,  and  turned  itself  and  all  these  round  the  earth  in 
twenty-four  hours !  Idols  of  this  kind,  however,  it  is  observed,  are 
the  more  easily  dislodged  from  the  mind,  because  the  direct  remedy  for 
them  is  the  constant  rejection  of  all  mere  theory. 

But  there  is  another  species  of  delusion  which  may  arise  from  words, 
that  is  likely  to  produce  greater  perplexity,  and  is  avoided  with  greater 
difficulty.  This  delusion  is  produced  when  words  do  not  agree  to  the 
things  they  are  intended  to  signify,  but  are  confused  and  ill-defined. 
Bacon  adduces  the  various  meanings  that  were  formerly  given  to  the 
word  humidum,  or  moisture,  as  an  example  of  this  uncertainty :  he 
shows  that,  according*  to  the  vague  manner  in  which  the  word  was 
used,  it  would  apply  to  the  most  dissimilar  things,  and  that  flame, 
and  small  dust  or  powder,  and  glass,  might  all,  on  this  principle,  be 
said  to  possess  moisture.  It  is  evident  that  this  uncertainty  in  the 
application  of  the  term  humidity  or  the  quality  of  moisture  arose  from 
not  considering  moisture  as  a  relative  idea.  For  instance,  quicksilver, 
with  relation  to  some  substances,  as  our  hands  or  our  clothes,  is  not 
humid,  but  it  may  be  regarded  so  with  reference  to  tin,  lead,  or  gold ; 
for  it  will  adhere  to  their  surfaces  and  render  them  soft  and  moist. 
Even  water  does  not  wet  all  things,  for  it  runs  off  in  round  drops  from 
the  leaves  of  many  plants,  the  feathers  of  birds,  etc.  ;  so  that  water 
itself  is  no  more  moist  with  regard  to  these,  than  quicksilver  is  with 
regard  to  our  hands  ;  unless  by  moisture  we  mean  soaking  with  water 
merely.  Our  great  philosopher  complains  that,  in  general,  the  notions 
of  quality  in  bodies,  were  in  his  time  exceedingly  confused.  Such 
were  the  notions  of  gravity,  density,  tenuity,  levity.  From  what  we 
know,  indeed,  of  the  philosophism  which  then  prevailed,  all  attempts 
to  reason  on  these  terms  must  have  been  like  grasping  a  shadow  or 
beating  the  air.  The  words  used  to  express  the  changes  which  bodies 
undergo,  were  also  extremely  vague  and  undefined,  as  generation, 
corruption,  alteration.  So  likewise  general  names  of  substances,  as 
earth ;  and  air,  or  vapour.  It  was  reserved  for  the  science  of  modern 
times  to  use  a  more  precise  language,  and  to  aspire  at  a  magnanimity 
almost  unknown  to  the  ancients — that  of  frankly  acknowledging  man's 
ignorance,  and  the  limitation  of  his  faculties,  rather  than  taking  refuge 
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in  the  darkness  of  an  ambiguous  phraseology.  Our  readers  will 
1  perceive  from  all  that  has  been  said,  how  much  accuracy  and  precision 
of  language  depend  on  the  advancement  of  science ;  indeed  they 
mutually  promote  each  other.  What  has  been  effected  in  chemistry  by 
a  reformation  in  the  use  of  terms  is  well  known.  An  imitation  of  this 
precision,  so  far  as  the  nature  of  the  given  subject  will  allow,  must  lie  at 
the  root  of  advancement,  not  only  in  natural,  but  equally  in  moral  and 
intellectual  science;  and  here,  as  in  chemistry  itself,  the  advice  of 
Bergman  to  Morveau  will  advantageously  apply :  "  In  reforming  the 
nomenclature,  spare  no  word  that  is  improper." 

4.  The  last  general  sources  of  prejudice  adduced,  as  obstructing 
philosophical  discoveries,  are  what  are  termed  Idola  Tlieatri ;  Idols  of 
the  Theatre ;  or  the  prejudices  and  perversions  of  the  mind  arising 
from  the  fabulous  and  visionary  theories  and  the  romantic  philosophies 
that  so  long*  prevailed  in  the  world.  "  We  call  them  Idols  of  the 
Theatre,"  says  Bacon,  "  because  all  the  systems  of  philosophy  that 
have  been  hitherto  invented,  or  received,  are  but  so  many  stage-plays 
which  have  exhibited  nothing  but  fictitious  and  theatrical  worlds  ;  and 
there  may  still  be  invented  and  dressed  up  numberless  other  fables  of 
the  like  kind."  Of  this  last  remark,  Hutchinsoniajiism  may,  in 
modern  times,  be  regarded  as  an  example,  in  common  with  all  other 
speculations  that  have  been  opposed  to  the  Newtonian  theory  of  gravi 
tation;  and  which  will  be  found  equally  opposed  to  the  method  of 
science  here  recommended.  It  was  strange  that,  in  the  eighteenth 
century,  in  the  full  blaze  of  that  light  which  was,  as  it  were,  latent  in 
the  Baconian  philosophy,  and  which  Newton  had  struck  out — a  system, 
not  unlike  that  of  the  vortices  of  Des  Cartes,  should  offer  once  more 
to  darken  the  heavens,  after  they  had  been  so  effectually  purified  from 
the  atoms  and  the  plenums,  the  orbs  and  the  cycles  of"  an  imaginary 
astronomy :  this,  however,  is  but  an  example  of  the  power  which  one 
favourite  notion  can  exercise  over  an  acute  and  ardent  mind ;  for 
Hutchinson  assumed,  as  the  basis  of  his  theory,  that  Divine  Revelation 
was  designed  to  teach  men  philosophy  as  well  as  religion ;  and  in  the 
Mosaic  account  of  the  creation,  he  fancied  he  saw  the  physics  of  the 
true  astronomy.  His  system,  however,  which  may  be  considered  as  a 
kind  of  physico-theological  romance,  has  been  permitted  to  sink  into 
its  merited  oblivion,  while  Revelation  is  now  regarded  as  confined  to 
its  own  sublime  and  proper  province  of  making  known  the  will  of  God 
to  man,  as  to  his  conduct  here,  and  the  way  of  attaining  felicity  here 
after.  The  Newtonian  philosophy  cannot,  on  any  consistent  principles, 
be  regarded  as  at  variance  with  the  communications  of  the  Bible  ;  and, 
founded  as  it  is  on  the  basis  of  demonstration,  it  cannot  fail  to  stand 
the  test  of  time.  Gratuitous  theories  may  impose  on  the  imagination, 
like  the  mirage  of  the  Egyptian  sands  ;  but,  like  this  illusion,  they  must 
pass  away :  they  may  present  to  the  eye  a  magnificence  as  gaudy  and 
seducing  as  the  fata  morgana,  sometimes  witnessed  on  the  coast  of 
Calabria,  in  which  the  most  beauteous  landscapes,  crowned  with 
picturesque  villages,  superb  palaces,  and  massy  towers,  seem  to 
possess  a  real  existence :  all,  however,  is  only  suspended  in  the  air, 
and  the  enchanted  scene  changes  with  the  least  shifting  of  the  light,  or 
the  ruffling  of  the  sea,  melting  away  like  a  dream  of  the  night — so 
must  vanish  at  last  all  systems  of  philosophy  and  science  that  are  not 
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founded  on  the  solid  basis  of  that  induction,  which  it  is  the  design 
of  the  Novum  Organum  to  explain. 

This   source  of  error  and   prejudice,  or  the  Idols  of  the   Theatre, 
are   more    especially  to    be    marked    as    closely    connected  with    the 
authority   of  great  names ;    and  thus,  not    unfrequently,     enslaving 
the   understanding   to  an    ignoble  bondage,  by  what  the  schoolmen 
term   argumentum  ad  verecundiam,    or  the  argument   addressed   to 
the  modesty  of  human  nature.     Prejudices  of  this  kind    stand  on  a 
different  footing  from  the  former  three   sources,  and  are  perhaps  the 
most  remarkable  instances  of  intellectual  slavery.     "  For,"  says  Lord 
Bacon,    "  the  idols   of  the  theatre  are  neither   innate,  nor  are  they 
secretly  insinuated    into    the    understanding,  but   are   plainly   forced 
upon  it,  and  are  received  from  fabulous  theories  and  false  laws   of 
demonstration."     The  importance  of  returning  to  an  independent  and 
scientific  method  of  inquiry,  or,  in  other  words,  of  thinking  for  our 
selves,  is  urged  by  our  author  from  the  fact,   that  "  a  cripple  in  the 
right  way  may  beat   a   racer  in  the  wrong."      The  more  vigorous, 
indeed,  the  mind  is,  which  sets  out  in  a  wrong  course,  the  further  does 
it  depart  from  the  goal  of  truth  and  science.     The  method,  however, 
which  is  here  proposed,  is  adapted  not  merely  to  a  subtil  understand 
ing,  and   a  sublime  order  of  faculties,  but  is  level  to   the   capacities 
of  all,  even  the  humblest.     To  draw  a  straight  line,  or  to  describe  an 
exact  circle,  with  the  unassisted  hand,  might  be  a  thing  scarcely  to  be 
accomplished  with  certainty,   whilst  it  is  an  easy  task  to  do  it  by  the 
help  of  a  ruler  and  compasses,  with  the  greatest  accuracy.     "  All  these 
idols,"  says  Bacon,    "  are  solemnly  and  for  ever  to  be  renounced,  and 
the  understanding  must  be  thoroughly  cleared  and  purged  of  them  ;  for 
the  kingdom   of  man,   which  is  founded  in  the  sciences,   cannot  be 
entered  otherwise  than  the  kingdom  of  God — that  is,  in  the  condition 
of  a  little  child." — In   further  illustration  of  these  prejudices,  some 
notice  is  proposed  to  be  taken  of  the  sects  and  kinds  of  these  false 
theories ;    of  their  outward   signs  and  indications ;   of  the  causes  of 
this  so  great  disadvantage  to  science ;  and  of  the  reasons  of  so  lasting 
and  general  a  consent  in  error. 

III.  Different  Kinds  of  false  Systems  of  Philosophy . 
The  next  topic  of  the  Novum  Organum  relates  to  the  different  phi 
losophical  theories  which  have  given  rise  to  the  last  of  the  four  classes 
of  prejudices ;  or  the  Idols  of  the  Theatre.  Fanciful  and  imaginary 
systems  of  philosophy  derive  no  small  charm,  it  is  well  observed,  from 
their  being  so  highly  wrought :  thus,  to  many,  the  fictitious  drama  is  more 
attractive  than  true  history.  Lord  Bacon  divides  these  visionary 
5  systems  into  three  general  kinds  —  sophistical,  empirical,  and  super 
stitious. 

Sophistical  philosophies,  so  called  from  their  deceitful  pretences, 
are  those  formed  on  careless  and  hasty  observations  and  experi 
ments,  and  filled  up  by  the  mind  of  the  inventor  at  his  own  pleasure. 
Of  this  kind  Aristotle's  philosophy  is  a  very  eminent  instance,  among 
the  other  ancient  systems,  which  were  chiefly  of  the  sophistical  kind. 
Even  the  similar  particles  of  Anaxagoras,  the  atoms  of  Leucippus  and 
Democritus,  the  heaven  and  earth  of  Parmenides,  and  other  first  prin 
ciples  of  the  different  sects  of  Greece,  with  all  their  incongruity,  at 
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least  savour  somewhat  of  natural  philosophy  and  experience:  but 
Aristotle,  both  in  his  Physics  and  Metaphysics,  utters  little  else  than 
mere  logical  terms.  Even  in  some  of  his  other  writings,  where  he 
makes  greater  use  of  experiment  and  observation,  he  appears  to  have 
passed  a  previous  judgment  on  nature,  and  attempts  to  lead  experience 
itself  captive  to  his  own  opinions  and  his  own  humour :  he  forms  a 
world  of  categories  and  predicaments;  accounts  for  nature's  varied 
operations  by  the  scholastic  distinction  of  act  and  power ;  asserts  that 
there  is  but  one  proper  motion  in  all  bodies ;  and  imposes  numerous 
other  fictions  on  mankind,  which  are  sources  of  disputation  rather  than 
of  truth. 

Empirical  systems  are  those  formed  upon  a  few  experiments  only, 
though  these  may  be  made  with  great  exactness.  The  ancient  che 
mists  are  adduced  as  examples,  in  their  idle  speculations  on  the 
four  elements,  founded  on  a  few  repeated  experiments  of  the  furnace. 
William  Gilbert,  who  lived  in  Lord  Bacon's  time,  arid  framed,  as  we 
have  remarked,  a  system  of  philosophy  on  his  experiments  in  mag 
netism,  was  a  notable  instance  of  this  kind. 

Superstitious  systems  are  those  in  which  certain  philosophical 
theories  are  blended  with  religion,  and  the  one  is  made  subservient 
to  the  other.  Of  these  the  philosophies  of  Pythagoras  and  Plato 
are  specimens;  their  theories  being  principally  derived  from  their 
speculations  on  the  nature  and  attributes  of  the  Deity.  Some  theories 
of  the  earth  in  modern  times  may  come  under  this  denomination ;  and 
perhaps  there  is  no  more  signal  instance  of  this  kind  than  the  philo 
sophy  of  Mr.  Hutchinson,  which  we  have  noticed  above.  "  This 
vanity,"  says  Bacon,  "  of  mixing  things  divine  with  things  human  is 
rather  to  be  suppressed,  as  from  it  arise  not  only  phantastical  philo 
sophies,  but  heretical  religions." 

In  framing  theories,  the  mind,  it  is  observed,  should  be  espe 
cially  on  its  guard  against  two  excesses,  that  of  dogmatism  on  the 
one  hand,  and  scepticism  on  the  other,  as  these  both  tend  to  perpetuate 
prejudices,  scarcely  allowing  the  opportunity  of  their  removal.  Thus 
Aristotle,  in  order  to  cut  off  all  occasion  of  doubting,  invented  ques 
tions,  and  resolved  them  at  his  pleasure,  as  if  he  were  the  arbiter 
and  final  judge  of  nature;  while  Pyrrho  and  his  followers,  on  the 
contrary,  doubted  of  every  thing,  which  was  an  abuse  of  the  school  of 
Plato,  where  the  sceptic  method  was  first  introduced  by  way  of  jest 
and  irony,  to  oppose  the  more  ancient  dogmatists.  The  former  of 
these  methods,  or  that  of  positively  dogmatising,  cannot  but  contract 
and  degrade  the  mind,  while  the  other  must  cast  it  into  languish ment 
and  despair  of  ever  finding  the  truth. 

All  these  Idols  of  the  mind  which  have  now  been  noticed,  have 
moreover  been  greatly  defended  and  strengthened  by  false  proofs  and 
corrupt  demonstrations.  Words  have  been  the  tyrants  of  thoughts,  and 
thoughts  the  slaves  of  a  conceited  logic,  which  has  been  associated 
with  erroneous  and  hasty  impressions  from  the  senses — ill-formed 
notions  arising  from  these  impressions,  and  faulty  induction,  or  such  a 
method  of  establishing  general  principles,  as  has  been  the  parent  of 
all  error ,  and  the  destruction  of  all  the  dignity  and  advancement  of 
science.  Thus  it  was  that  Gilbert  limited  his  experimental  inquiries 
to  the  loadstone;  and  the  early  chemists  arid  their  followers  were 
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perpetually  employed  in  the  single  art  of  alchemy.  This  word  means 
the  knowledge  of  the  substance,  or  composition  of  any  thing :  and  the 
two  leading  objects  of  the  alchemists  were,  the  change  of  the  common 
into  the  precious  metals,  or  gold  and  silver ;  and  the  discovery  of  a 
universal  medicine  —  some  elixir  of  immortality  which  they  fondly 
hoped  would  annihilate  disease,  and  prevent  the  irrevocable  doom  of 
humanity,  death  ! 

IV.  Characteristics  of  false  Systems. 

Lord  Bacon  next  gives  some  intimations,  or  signs  by  which  false 
theories  and  systems  of  philosophy  may  be  known,  so  as  to  prevent  the 
impositions  likely  to  arise  from  them. — One  is,  the  origin  from  which 
a  system  of  philosophy  is  derived ;  which,  if  it  be  false  and  erroneous, 
whatever  immediately  arises  from  it  must  of  course  be  so  too.  The 
sciences  existing  in  the  time  when  the  Novum  Organum  was  written, 
were  almost  wholly  derived  from  the  Greeks,  whose  philosophy,  as 
we  have  seen,  was  chiefly  of  the  dogmatic  and  disputatious  kind.  This 
WPS  the  characteristic,  generally,  of  their  several  schools;  the  writings  of 
the  more  ancient  of  the  Greeks,  who  opened  no  schools*  having  been 
lost  in  the  lapse  of  time,  such  as  those  of  Empedocles,  Anaxagoras, 
Leucippus,  etc.,  who  applied  themselves  to  philosophy  with  greater 
simplicity,  and  with  less  affectation  and  conceit,  than  their  successors. 
The  source  of  the  existing  philosophy  was,  therefore,  corrupt. 

If  any  indications  may  be  gathered  from  the  times  in  which  the 
ancient  theories  were  framed,  no  great  good,  it  is  further  argued, 
could  be  expected  from  these.  In  the  ages  of  the  Grecian  philosophy, 
the  field  of  observation  and  experience  was  limited  by  the  little  know 
ledge  the  ancients  possessed  of  the  habitable  world.  Their  history, 
also,  of  past  events,  and  of  the  origin  of  nations,  was  to  a  great  degree 
fabulous.  They  considered  many  regions  uninhabitable  where  great 
nations  have  been  since  found  to  exist.  Their  travels  were  extremely 
circumscribed,  and  the  art  of  navigation  was  exceedingly  imperfect. 

If,  moreover,  we  judge  from  the  actual  ejects  of  the  Grecian  philoso 
phy,  very  little  can  be  shown  to  have  resulted  from  it  tending  to  improve 
the  condition  of  mankind,  during  the  space  of  so  many  ages.  Something, 
indeed,  may  have  accrued  from  the  pursuit  of  chemistry  among  the 
ancients  and  their  followers  :  but  this  has  rather  happened  by  accident 
than  been  produced  by  design ;  for  all  their  theories  were  injurious  to 
the  discovery  of  truth.  The  cultivators  of  the  magic  arts,  too,  in  their 
jugglery,  have  stumbled  on  some  few  matters ;  but  even  these  have 
been  corrupted  by  imposture.  The  alchemists,  however,  Lord  Bacon 
allows,  made  not  a  few  useful  discoveries  while  vainly  pursuing  their 
chimerical  and  visionary  projects.  We  are  indebted  to  their  labour  and 
perseverance  for  the  method  of  preparing  alcohol,  aqua-fortis,  vitriolic 
acid,  volatile  alkali,  gunpowder,  and  a  variety  of  other  chemical  com 
pounds. 

Another  test  of  truth  in  philosophical  systems  may  be  derived  from 
XI  their  progress  and  improvement :  but,  up  to  the  seventeenth  century, 
that  is,  for  two  thousand  years,  the  sciences  had  been  nearly  stationary ; 
or  rather  they  flourished  most  in  the  remotest  ages,  and  afterwards 
declined.  Witness  the  decay  of  the  Pythagorean  astronomy  till  the 
time  of  Copernicus. 
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Again,  the  confession  of  the  authors  themselves  of  the  systems 
tha  had  prevailed  may  be  regarded  as  a  testimony  of  the  strongest 
kind  to  the  vanity  and  inefficiency  of  these  theories ;  for  while  these 
men  pronounced  on  nature  with  the  utmost  confidence  and  dog- 
matism,  we  may  detect  them  at  intervals  assuming  a  desponding  air, 
and  complaining  of  the  obscurity  and  uncertainty  of  all  things. 
Hence  arose  the  school  of  the  Academic  philosophers,  who  doubted  of 
everything,  and  consigned  mankind  to  the  eternal  darkness  of  a  scep 
tical  ignorance. 

,  The  great  disagreement  and  opposition,  moreover,  that  existed 
among  the  ancients,  shows,  says  Bacon,  that  "  the  avenues  from  sense 
to  reason  were  not  well  guarded,  since  the  one  subject  of  philosophy 
was  so  rent  and  split  into  error,  that  nothing  remained  fixed  and  stable 
in  the  existing  notions  derived  from  the  Greeks ;  nor  was  there  any 
certain  rule  of  investigation." 

The  opinion,  also,  that  was  entertained  in  the  sixteenth  century, 
that  a  general  consent  prevailed  in  the  philosophy  of  Aristotle, 
was  a  fallacious  argument  of  its  truth ;  for  the  prevalence  of  the 
doctrines  of  Aristotle  and  Plato  was  greatly  owing  to  the  accidental 
circumstance  of  their  being  preserved  from  the  general  wreck  of 
human  learning,  which  ensued  on  the  irruption  of  the  barbarous 
nations  into  the  Roman  empire.  Besides,  such  a  consent  as  that 
which  is  supposed,  if  proved  to  be  ever  so  little  founded  on  accident, 
would  better  deserve  the  name  of  obsequiousness  ;  not  being  the  result 
of  a  free  exercise  of  men's  judgments,  all  centering  at  last  in  the  same 
conclusion,  but  the  offspring,  as  it  is  evident,  of  prejudice,  and  an  abject 
vassalage  to  the  authority  of  names. — The  character,  therefore,  of  the 
systems  of  science  and  philosophy  that  had  been  current,  was  extremely 
unfavourable  to  the  supposition  of  their  truth,  whether  taken  from  their 
origin,  their  fruits,  their  progress,  the  confessions  of  their  authors,  or 
from  general  consent. 

V.   Causes  of  Error  in  Philosophy. 

The  next  topic  of  the  Novum  Organum,  and  the  fifth  convenient 
section  into  which  the  former  part  of  the  work  may  be  divided,  re 
lates  to  the  causes  of  error  in  philosophical  inquiry. 

The  first  cause  assigned  by  our  illustrious  author  is,  the  short  space 
of  time  which,  notwithstanding  the  lapse  of  so  many  ages,  had  been  at 
all  productive  in  the  discoveries  of  science.  He  beautifully  compares 
duration  to  space,  and  places  before  us  the  emblem  of  a  barren  desert, 
as  a  fit  representation  of  that  lasting  sterility  which  had  reigned  over 
the  tracts  of  time.  Scarcely  six  of  all  the  centuries  preceding  the  age 
in  which  he  lived  could  be  regarded  as,  in  any  degree,  exceptions  to 
this  general  winter  of  the  human  mind.  The  middle  ages  were  pro 
verbially  periods  of  gross  and  palpable  darkness.  Men  of  leisure  were 
found  shut  up  in  the  gloom  of  monasteries ;  and  rarely  did  a  ray  of 
genius  emerge  from  these  cloistered  solitudes,  and  find  its  way  into  the 
theatre  of  human  life,  so  as  to  improve  and  embellish  it  with  inventions 
like  those  which  have,  in  our  happier  times,  rendered  it  a  scene  of  ever 
new  and  increasing  wonders. 

Even  at  the  best,  the  comparative  7ieglect  of  the  philosophy  of 
nature,  properly  so  called,  may  be  regarded  as  another  source  of 
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the  slumber  of  the  human  intellect,  and  of  its  inefficiency  in  attain 
ing  to  anything  like  a  just  method  of  science.  The  sublimest  ge 
niuses,  allured  by  gain,  or  by  the  love  of  speculation,  exhausted 
their  energies  in  the  disputes  of  a  scholastic  theology ;  or,  at  a  more 
early  period,  among  the  Romans,  were  almost  wholly  devoted  to  poli 
tics.  Mathematical  and  natural  science,  the  parents  of  all  mental  dis 
cipline,  had  lost  the  footing  they  had  obtained  among  the  remoter 
Greeks,  almost  from  the  time  of  Thales  ;  and  even  the  great  moralist, 
Socrates,  had  contributed,  in  a  considerable  degree,  to  turn  away  men's 
minds  from  the  contemplation  of  nature.  Thus  the  most  definite  and 
tangible  sources  of  our  knowledge — those  which  are  peculiarly  adapted 
to  fix  and  regulate  the  operations  of  the  mind,  by  perpetually  recalling' 
its  attention  to  what  is  seen,  and  felt,  and  heard,  were  abandoned ;  and 
the  human  imagination  was  suffered  to  roam  in  a  shadowy  and  aerial 
region,  amid  a  scenery  that  was  not  nature's  creation,  but  its  own. 

Again,  where  some  taste  for  the  study  of  nature  herself  did  exist, 
scarcely  one  single  individual  was  found  to  devote  himself  wholly  to 
this  pursuit.  Nature  was  still  not  sought  for  her  own  sake,  but  was 
made  the  handmaid  of  some  profession  ;  and  to  this  she  was  enslaved. 
Nature  was  not  regarded  as  the  parent  of  the  sciences ;  and  these,  by 
standing  too  much  alone,  resembled  the  branches  of  a  tree  attempted  to 
be  kept  alive  separated  from  the  root  and  the  trunk. 

The  true  end  of  science  also  was  mistaken.,  "which,"  says  Bacon, 
"  is  to  enrich  human  life  with  useful  arts  and  inventions  ;"  and  philoso 
phers  had  made  it  their  chief  object  to  be  at  the  head  of  sects ;  to 
aggrandize  their  own  fame  ;  to  gain  dominion  over  the  minds  of  men ; 
or  to  obtain  some  other  exclusively  selfish  end.  Almost  every  kind  ot 
inferior  aim  was  by  turns  the  lord  of  the  ascendant,  while  truth,  im 
mutable,  unalterable  truth,  loved  and  sought  for  its  own  sake,  was 
eclipsed,  or  cast  into  the  shade. 

Besides,  had  the  end  itself  been  right,  yet  the  method  was  wrong.  As 
this  is  the  main  drift  of  the  first  part  of  the  Novum  Organum,  we  can 
scarcely  insist  on  it  too  much,  since  nothing  is  more  important  here  than 
to  remember,  that  so  long  as  any  gross  impropriety  exists  in  the  manner 
of  investigating  truth,  the  most  strenuous  labour  must  be  in  vain.  All 
things  were  left,  as  it  is  strongly  expressed,  "  to  the  darkness  of  tradi 
tion  ;  the  giddy  agitation  and  whirlwind  of  argument ;  the  waves  and 
windings  of  accident ;  and  a  vague,  uninformed  experience."  The 
first  inquiry  had  always  been,  to  know  what  others  had  said  and  thought 
on  the  given  subject.  This  was  usually  received,  and  to  it  were  added 
the  vagaries  of  the  inquirer  himself.  Such  a  method  could,  of  course, 
only  propagate  and  perpetuate  error ;  and  in  such  a  state  of  things 
truth  still  remained  shut  up  as  in  a  labyrinth. 

The  blind  reverence  for  antiquity,  also,  which  had  possessed  the 
minds  of  men,  and  the  devotedness  which  existed  to  great  names,  well 
accorded  with  the  feeble  efforts  of  the  human  intellect,  and  formed  a 
striking  feature  in  the  reign  of  darkness.  The  assertion  of  a  philoso 
pher  was  almost  the  only  specific  against  error,  and  the  chief  support 
of  truth  :  whereas,  observes  Lord  Bacon,  "  truth  is  justly  to  be  called 
the  daughter,  not  of  authority,  but  of  time ;"  in  other  words,  time  and 
patience  alone  can  furnish  the  opportunity  of  that  observation  and  experi 
ment  on  which  knowledge  must  be  legitimately  founded.  The  argument 
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addressed  to  human  modesty,  as  the  logicians  termed  it,  was,  however, 
often  received  with  a  kind  of  religious  awe,  even  when  the  proposition 
affirmed,  if,  indeed,  understood  at  all,  was  revolting-  to  common  sense. 
It  certainly  ought  to  be  no  subject  of  complaint,  that  this  is  the  pecu 
liar  delinquency  of  the  age  in  which  we  live.  Even  the  overpowering 
genius  of  Newton  has  not  preserved  his  theory  from  opposition  in  very 
recent  times — an  opposition,  nevertheless,  only  to  be  viewed  as  the 
result  of  that  most  desirable  freedom  of  inquiry,  which  was  almost  un 
known  to  the  ancients,  and  which  can,  at  no  period,  issue  in  anything 
but  the  additional,  or,  we  might  say,  the  superfluous,  confirmation  of 
the  Newtonian  philosophy.  To  believe  without  examination,  however 
it  may  aecord  with  our  natural  indolence,  is  unworthy  of  the  mind  of 
man.  In  such  an  assent,  its  noblest  powers  are  more  than  dormant 
and  useless  .  they  contract,  if  we  may  so  say,  by  every  such  repetition 
of  what  is  not  worthy  to  be  called  belief ]  a  sort  of  rust  and  stiffness,  that 
unfits  them  entirely  for  all  original  and  unbiassed  inquiry,  and  which 
ends  only  in  rivetting  the  chains  of  ignorance  and  error. 

Similar  in  its  effect  to  the  admiration  of  great  names,  is  the  tendency 
to  be  dazzled  with  whatever  rises,  in  the  least  degree,  above  the  ordinary 
level  in  the  productions  of  the  human  mind.  Too  much  satisfaction  and 
complacency  in  what  has  already  been  attained  may  have  the  effect  of 
obstructing  further  progress.  This,  Lord  Bacon  observes,  has  particu 
larly  shown  itself  in  the  inventions  of  the  mechanic  arts.  We  are, 
perhaps,  more  ready  to  rest  in  an  empty  admiration  of  what  has  been 
effected,  and  to  amuse  ourselves  with  the  apparent  opulence  of  human 
power,  than  to  reflect  on  the  little  progress  that  has  been  made  in 
bringing  matter  under  our  control,  and  to  consider  the  vast  field  that 
still  lies  open  before  us.  After  all,  in  mechanical  instruments  the  ulti 
mate  principle  is  very  simple — all  may  be  reduced  to  a  few  laws  of 
nature.  In  a  clock,  for  instance,  which  seems,  in  one  view,  to 
imitate  the  movements  of  the  heavenly  bodies,  and  in  another,  to  resem 
ble  the  pulsations  of  animals,  by  its  regular  and  successive  motions,  a 
few  principles  only  are  ultimately  employed,  as  the  law  of  pendulums, 
depending  chiefly  on  gravitation.  With  what  sentiments,  however, 
would  the  ancients  have  looked  on  such  an  invention  as  the  steam- 
engine,  in  which,  nevertheless,  the  whole  of  the  novelty,  strictly  speak 
ing,  lies  in  the  application  of  the  expansive  power  of  steam !  The 
causes  of  retardation  in  the  improvement  of  knowledge,  dwelt  on  in 
this  part  of  Lord  Bacon's  work,  have  certainly  been  counteracted,  in  our 
time,  by  that  rapid  succession  of  inventions  which  has  marked  the  in 
crease  of  the  sciences,  though,  in  other  respects,  there  would  be  much 
more  to  foster  the  complacent  admiration  he  speaks  of. 

Another  considerable  cause  of  error  and  ignorance  to  the  world,  is 
placed,  by  this  most  accurate  observer,  in  the  pedantry  of  philosophers 
themselves,  who  have  contrived  to  impose  on  mankind  by  their  pom-, 
pous  airs,  and  affected  manner  of  teaching — by  the  trickery  of  a  meretri 
cious  and  bombastic  oratory,  and  by  the  subtil  divisions  and  definitions 
they  have  employed ;  so  as  to  inspire  the  vulgar  with  a  profound  idea 
of  their  wisdom,  and  to  leave  the  impression  that  the  sciences  were  ex 
hausted  by  their  learned  labours,  and  nothing  remained  now  to  be 
investigated.  No  doubt  this  has,  in  every  age,  been  a  fertile  source  of 
obstruction  to  human  improvement.  The  most  dignified,  and  even  sacred 
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professions  have  been  too  often  degraded  by  a  conceit  and  a  quackery 
which,  while  it  has  disgusted  the  discerning,  as  the  subterfuge  01 
incompetent  effrontery,  and  has  proved  an  injurious  bar  to  the  exertions 
of  modest  and  genuine  merit,  and  to  the  progress  of  pure  truth,  has 
not  failed  to  gain  its  own  selfish  ends,  in  the  plaudits  of  an  ignorant 
multitude.  The  only  cure  for  this  evil  is  the  general  diffusion  of  know 
ledge  among  all  classes  of  society,  which  is,  most  happily,  a  leading 
feature  of  the  present  illustrious  times. 

The  ancient  and  erroneous  systems  of  philosophy  obtained  an 
additional  hold  on  the  public  mind,  also,  in  consequence  of  the 
vanity  and  the  extravagant  pretensions  of  not  a  few  individuals  of 
more  modern  date.  Lord  Bacon  had  to  encounter  this  disadvantage 
in  the  very  enunciation  of  many  of  the  topics  of  inquiry  to  which 
he  desired  to  recal  the  attention  of  the  world  in  a  just  and  scientific 
method:  we  allude  to  his  notices  for  increasing  men's  acquaintance 
with  the  mineral  kingdom;  for  obtaining  more  information  with  re 
gard  to  the  winds  and  the  weather ;  the  means  of  prolonging  human  life, 
and  other  inquiries.  He  complains  of  the  weakness  and  imposture 
of  many  who  had  amused  the  credulity  of  mankind  with  great  pro 
mises,  in  reference  to  such  topics  as  the  retardation  of  old  age — the 
relief  of  pain — cures  for  the  deceptions  of  the  senses — the  method  of 
exciting  the  affections  by  sympathy,  or  a  species  of  animal  magnetism — 
the  exaltation  of  the  intellectual  faculties — the  transmutation  of  sub 
stances,  as  professed  by  the  alchemists — the  procuring  of  celestial  influ 
ences — divination  of  future  events — the  revealing  of  secrets — and  other 
such  like  conjuring.  Thus,  as  real  history  may  sometimes  have  suffered 
in  its  credit  from  fiction,  and  there  are  some  who  would  consign  the 
conquests  of  Julius  Caesar  to  the  same  scale  of  probability  with  the 
fabled  exploits  of  Arthur  of  Britain,  or  Amadis  de  Gaul,  so  the  spirit  for 
great  designs  has  been  quenched  by  the  dread  of  what  might  prove 
chimerical  and  romantic,  and  men  have  been  contented  to  repose  in  the 
solemn  and  received  dogmas  of  antiquity. 

"  So  great,  moreover,"  adds  Lord  Bacon,  "  tjas  been  the  pusillanimity 
and  indolence  of  men,  that  they  have  been  wont  to  satisfy  themselves 
with  very  slender  performances ;"  often  exalting,  with  the  title  of  new 
mechanical  inventions,  what  were,  in  fact,  nothing  more  than  some 
trifling  modifications  of  old  ones — this  has  been  another  barrier,  he  con 
siders,  to  the  advancement  of  the  sciences. 

But  one  of  the  most  formidable  obstacles  to  the  genuine  knowledge  of 
nature  is  to  be  found  in  the  superstition  which  has  mingled  itself  with 
the  great  and  momentous  subject  of  religion.  We  learn  from  Aristo 
phanes,  in  his  play  of  "  The  Clouds"  that  among  the  Greeks,  those  who 
first  attempted  to  assign  the  natural  causes  of  thunder  and  storms  were 
condemned  as  the  enemies  of  the  gods.  Nor  did  some  of  the  early 
Christian  Fathers,  as  our  author  remarks,  meet  with  much  less  severe 
anathemas  for  daring  to  assert,  on  the  evidence  of  infallible  proof,  the 
spherical  figure  of  the  earth,  and  the  existence  of  antipodes,  or  people  at 
the  other  side  of  the  globe,  whose  feet  are  opposite  to  ours.  It  is 
known  to  most  of  our  readers  that  Galileo,  the  inventor  of  tlue  telescope, 
was  consigned  to  the  dungeons  of  the  inquisition  at  Rome,  for  the  crime 
of  asserting  the  motion  of  the  earth  round  its  own  axis,  and  was  con- 
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demned  to  do  penance,  by  repeating  once  a  week  the  seven  penitential 
psalms  for  the  space  of  three  years ! — The  blending  ofthe  scholastic  and 
Aristotelian  philosophy  with  religion,  in  the  middle  ages,  was  a  fruitful 
source  of  this  kind. 

Lord  Bacon's  remarks  on  this  subject  are  so  just,  and  so  important, 
that  we  shall  quote  him  at  length.  "  As  things  now  are,"  he  says, 
"it  is  still  more  difficult  and  dangerous  to  discourse  on  nature,  on 
account  ofthe  summaries  and  methods  of  the  scholastic  divines,  who 
have,  with  all  their  might,  reduced  theology  to  order,  and  fashioned  it 
into  an  art ;  and  have,  moreover,  blended  too  much  of  the  disputatious 
and  thorny  philosophy  of  Aristotle  into  the  body  of  religion.  And  to 
this  subject,  though  in  a  different  respect,  belong  the  labours  of  those 
who  have  ventured  to  deduce  and  confirm  the  truth  of  Christianity  from 
the  principles  and  authority  of  philosophers  ;  celebrating  with  great 
pomp  and  solemnity  the  intermarriage  of  faith  and  sense,  as  a  lawful 
union,  and  soothing  the  minds  of  men  with  a  grateful  variety  of  matter, 
while  at  the  same  time  they  have  rashly  and  incongruously  mingled 
things  divine  with  human.  In  such  medleys,  moreover,  of  divinity  and 
philosophy,  only  those  things  are  admitted  which  are  now  received  in 
philosophy,  whilst  things  that  are  new,  though  better  than  the  old,  are 
almost  entirely  excluded.  In  fine,  we  perceive,  that  through  the  igno 
rance  of  certain  divines,  the  passage  to  any  philosophy,  though  ever  so 
true,  is  almost  blocked  up.  For  some  are  foolishly  alarmed  lest  a  deeper 
inquiry  into  nature  should  transgress  the  bounds  of  sobriety  ;  and  they 
injudiciously  wrest  what  is  said  in  Scripture  against  those  who  pry  into 
divine  secrets,  and  apply  it  to  the  hidden  things  of  nature,  which  are 
nowhere  forbidden.  Others,  with  greater  craft,  imagine,  that  if  men 
are  kept  in  ignorance,  all  things  may  be  the  more  easily  managed  by 
dexterity  of  hand,  and  the  divining  rod,  which  they  think  is  highly  ser 
viceable  to  religion :  this,  however,  is  nothing  else  than  to  aim  at  pleas 
ing  God  by  a  lie !  Others,  again,  dread  the  effect  of  example,  lest  any 
changes  and  movements  in  philosophy  should  fall  at  last  on  religion 
itself.  Others  are  afraid  lest,  in  the  inquiry  into  nature,  something  should 
be  found  which  may  overturn  religion,  or  at  least  undermine  it,  espe 
cially  among  the  ignorant.  These  two  latter  kinds  of  fear  appear  to  me 
altogether  to  savour  of  a  grovelling  wisdom  ;  as  though  men,  in  their 
secret  thoughts,  were  doubtful  and  distrustful  of  the  stability  of  religion, 
and  of  the  power  of  faith  over  the  senses,  and  on  this  account  apprehend 
danger  to  it  from  the  search  after  truth  in  natural  things.  But  whoever 
considers  aright  will  acknowledge,  that,  next  to  the  word  of  God,  the  most 
certain  cure  of  superstition,  and  the  best  aliment  of  faith,  is  the  know 
ledge  of  nature.  Therefore  philosophy  is  given  to  religion  as  her  most 
faithful  handmaid  ;  the  one  manifesting  the  will,  the  other  the  power,  of 
God  :  nor  did  he  mistake  who  said,  '  Ye  err,  not  knowing  the  Scrip 
tures,  and  the  power  of  God/  thus  inseparably  blending  and  joining- 
together  the  knowledge  of  his  will,  aud  the  contemplation  of  his  power. 
In  the  mean  time,  it  is  less  to  be  wondered  at  that  the  increase  of  natu 
ral  knowledge  has  been  restrained,  when  religion,  through  the  ignorance 
and  incautious  zeal  of  some,  has  been  set  in  opposition  to  it." 

The  customs  of  learned  societies  had  also,  up  to  the  time  of  Lord 
Bacon,  proved  a  serious  hindrance  to  the  advancement  of  knowledge 
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In  the  schools  and  universities  of  Europe,  scarcely  any  room  was  given 
for  improvement,  which  was  branded  with  the  invidious  name  of  inno 
vation,  an  alarm  that  could  not  but  prove  fatal  to  the  interests  of  pure 
truth.  If  any  one  dared  to  exercise  the  right  of  judging  for  himself;  he 
could  hope  for  no  encouragement  from  others ;  and  if  he  possessed 
sufficient  independence  of  mind  to  stand  alone,  he  must  pay  for  his 
temerity  with  the  loss  of  his  fortune  and  his  good  name.  All  was 
rigidly  confined  within  certain  rules,  and  a  given  track  was  marked 
out  as  that  in  which  every  one  must  go  without  deviating  either  to  the 
right  or  left.  Little  scope  was  afforded  to  the  power  of  genius,  which 
could  hardly  expand  upwards  beneath  the  overwhelming  load  of  scho 
lastic  prejudice  that  weighed  it  down.  Perhaps  even  in  our  own  en 
lightened  age,  few  of  the  universities  of  Europe  are  entirely  emanci 
pated  from  these  shackles,  as  may  be  seen  from  the  tendency  there  has 
always  been  to  adhere  to  an  Aristotelian  division  of  the  sciences,  in 
stead  of  following  nature.  "  Unwilling  as  I  am,"  says  Mr.  Stewart, 
at  the  close  of  his  second  volume  on  The  Philosophy  of  the  Human 
Mind,  "  to  touch  on  a  topic  so  hopeless  as  that  of  academical  re 
form,  I  cannot  dismiss  this  subject  without  remarking  as  a  fact, 
which  at  some  future  period  will  figure  in  literary  history,  that  two 
hundred  years  after  the  date  of  Bacon  s  philosophical  works,  the  an 
tiquated  volume  of  study,  originally  prescribed  in  times  of  scholastic 
barbarism,  should  in  so  many  universities  be  still  suffered  to  stand  in 
the  way  of  improvements,  recommended  at  once  by  the  present  state  of 
the  sciences,  arid  by  the  order  which  nature  follows  in  developing  the 
intellectual  faculties." 

Lord  Bacon  also  complains  that  in  his  time  arduous  endeavours 
at  improvement  were  not  rewarded.  The  power  of  advancing  know 
ledge  must  proceed  from  the  energies  and  exertions  of  superior 
minds,  but  the  rewards  which  sweeten  labour  were  in  the  hands 
of  the  vulgar  and  untutored.  Even  the  boon  of  praise  was,  he 
observes,  withheld,  since  the  flights  of  elevated  minds  are  above  the 
reach  of  the  crowd,  and  are  disregarded  through  the  force  ofprevailirig 
prejudices. 

Finally,  science  was  kept  in  bondage  by  a  kind  of  sullen  despair 
of  success,  and  the  supposition  of  impossibility  attaching  to  any  new 
endeavours. — Such  are  the  causes  assigned  in  the  Novum  Organum 
as  the  principal  sources  of  continued  error  and  uncertainty  in  the 
pursuits  of  knowledge  and  science. 

VI.    Grounds  of  hope  regarding  the  Advancement  of  Science. 

In  that  division  of  the  work  which  we  may  call  the  sixth  section,  our 
author  proceeds  to  treat  of  the  grounds  of  hope  for  the  further  advance 
ment  of  the  sciences,  and  the  general  improvement  of  knowledge. 
Thus  the  improvement  in  navigation  was  to  be  regarded  as  the 
harbinger  of  good  to  the  sciences,  as  enlarging  the  field  of  observation, 
and  tending  to  increase  our  knowledge  of  nature. 

The  very  errors  of  past  times  likewise,  properly  viewed,  furnished  a, 
hope  of  amendment.  Demosthenes  endeavoured  to  rouse  the  Athenians 
from  despondency  to  arm  themselves  manfully  against  Philip,  their  great 
enemy,  by  telling;  them  that  even  their  past  misfortunes  should  be  re- 
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garded  as  an  omen  of  their  future  success,  since  they  arose  from  their 
own  negligence  ;  whereas,  if  they  had  strenuously  exerted  themselves, 
and  had  still  been  unsuccessful,  they  might  justly  have  despaired  of  the 
future :  so,  in  the  sciences,  it  would  have  been  presumptuous  to  expect 
any  great  improvement,  if  we  could  have  supposed  mankind  to  have 
travelled  so  long  in  the  proper  road  to  truth  without  reaching  it ;  but  as 
they  had  evidently  mistaken  the  way,  hope  of  future  success  must  be 
sought  in  first  returning  to  the  right  path.  The  true  method  of  science 
is  ingeniously  compared  to  the  economy  of  the  bee,  which  first  gathers 
matter  from  the  fields  and  gardens,  and  then  digests  and  prepares  it 
for  use  by  her  own  native  powers :  "  so,"  Lord  Bacon  observes,  "  the 
matter  of  philosophy  must  be  carefully  collected  from  nature,  and  then, 
after  being  digested  and  elaborated  in  the  understanding,  must  be  trea 
sured  up  in  the  memory,"  in  other  words,  additional  hope  of  advance 
ment  in  the  sciences  is  to  be  found  in  the  union  of  things  that  had  been 
disjoined ;  that  is,  a  strict  combination  of  experience  with  calculation  and 
reasoning.  In  all  the  schools  of  Greece,  natural  philosophy  was  blended 
with  some  foreign  admixture,  and  was  never  studied  purely  and  by  itself. 
The  Aristotelians  corrupted  it  with  a  perversion  of  logic ;  the  school  of 
Plato  mixed  it  up  with  an  imaginative  theology ;  the  second  school  of 
Plato,  Proclus,  and  others,  made  it  to  arise  out  of  mathematics ;  whereas 
it  is  justly  remarked  that  mathematics  ought  "not  to  generate  or  create 
natural  philosophy,  but  only  to  terminate  and  perfect  it  ;'*  that  is,  the 
facts  and  laws  of  nature  must  be  sought  independently,  or  in  Nature 
herself — then  mathematical  reasoning  may  be  applied  to  estimate  and 
measure  them,  as  has  been  exemplified  in  several  of  the  tracts  already 
before  our  readers.  A  return  to  the  study  of  natural  philosophy  in  a 
pure  and  separate  form,  was  another  source,  therefore,  of  hope. 

So  also  it  might  be  expected  that  in  future  some  philosopher  might  arise 
of  sufficient  independence  of  mind  and  lofty  genius  to  free  himself  and 
the  world  from  all  the  old  and  hackneyed  theories :  such  a  person,  it  is 
lamented,  had  not  then  appeared.  How  prophetic  this  was  of  the 
immortal  Newton,  who  burst  upon  the  world  almost  immediately  after 
the  death  of  Bacon,  his  forerunner — and  how  completely  he  emerged 
from  the  rude  and  undigested  chaos  of  ancient  fables  into  the  light  of 
truth,  as  those  very  comets  whose  laws  he  laid  down  issue  from  the 
dark  abysses  of  space  to  their  perihelion,  the  reader  is  sufficiently 
aware. 

Much,  very  much,  is  also  augured,  as  likely  to  arise  from  a  better  his 
tory  of  nature  than  had  as  yet  been  collected.  The  accounts  which  had 
been  extant  of  the  appearances  and  facts  in  nature  had  been  chiefly 
founded  on  popular  reports,  indolent  observations,  and  often  on  mere 
idle  tales  ;  and  the  whole  had  been  so  framed  and  turned  as  to  strengthen 
the  existing  opinions  in  philosophy.  Almost  every  thing  in  the  history 
of  nature  was  undefined  and  vague ;  much  good  must,  therefore,  needs 
have  been  expected  to  accrue  from  a  more  accurate  register  of  facts  and 
experiments.  Bacon  exhibits  a  rough  sketch  of  such  a  history  of 
nature  in  his  Sylva  Sylvarum,  in  his  Tables,  and  in  other  parts  of 
his  works  ;  the  merits  and  defects  of  which  we  shall  have  occasion  to 
notice  hereafter. 

Similar  advantage  was  to  be  anticipated  from  a  more  enlarged  stock 
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of  mechanical  experience,  and  a  more  enlightened  attention  to  the  most 
instructive  facts  of  this  kind.  The  workman  is  apt  to  think  only  of 
what  is  useful  to  his  immediate  work,  and  is  not  concerned  about  the 
discovery  of  truth :  but,  in  order  to  improvement,  recourse  must  be  had 
to  experiments,  which,  though  useless,  perhaps,  as  to  direct  and  imme 
diate  profit,  may  be  of  great  importance  as  to  general  information. 

To  this  larger  and  more  accurate  stock  of  experience,  Lord  Bacon  again 
insists,  must  be  added  the  method  of  induction-  or,  as  before  explained, 
the  pursuit  of  knowledge  by  reasoning  from  particulars  to  generals, 
from  which  every  thing  is  to  be  hoped.  In  order  to  render  this  method 
as  efficient  as  possible,  it  is  strongly  recommended  accurately  to  commit 
to  writing  all  the  materials  of  philosophy,  that  is,  the  facts  and  obser 
vations  on  which  general  principles  are  to  be  founded ;  by  no  means 
trusting  them,  as  had  too  often  been  done,  to  the  memory,  whose  de 
fects  were  usually  supplied  by  a  fanciful  invention.  To  give  this  method 
still  greater  perfection,  it  is  remarked  that  tables  should  be  used  for  the 
clear  arrangement  of  the  facts,  according  to  the  nature  of  the  subject; 
and  from  these  tables  axioms,  or  general  principles,  should  be  carefully 
formed,  gradually  rising  from  the  less  to  the  more  general.  It  must 
be  acknowledged,  indeed,  that  many  discoveries  had  been  made  acci 
dentally  by  the  alchemists,  while  seeking  to  make  silver  and  gold ;  yet 
it  is  evident  that  more  is  to  be  expected  in  inventions  from  industry 
and  method,  whether  we  consider  the  number  of  such  discoveries,  the 
saving  of  time,  or  the  adaptation  of  the  things  discovered  to  the 
supply  of  our  wants.  Men  are  more  likely  to  find  what  they  are  care 
fully  and  intelligently  in  search  of,  than  what  is  left  merely  to  the 
operation  of  blind  chance. 

It  was  to  be  regarded  as  an  additional  ground  of  hope  that  some 
things  already  discovered  were  such  as  had  previously  never  entered 
the  mind  of  man  ;  or  which  would,  in  all  probability,  have  been  despised 
as  impossibilities,  if  any  one  had  declared  them  likely  to  be  found  out. 
Gunpowder,  though  a  destructive  invention  truly,  may  be  taken  as 
an  instance.  If,  before  this  discovery  had  been  made  public,  it  had  been 
declared  that  there  was  a  method  of  battering  down  walls,  and  making 
an  impression  on  the  strongest  fortifications  at  great  distances,  those 
who  heard  of  it  would  instantly  have  supposed  that  this  was  effected 
by  increasing  the  power  of  the  common  engines  of  war  that  were  pre 
viously  in  use,  as  battering  rams,  and  other  machines  of  the  same 
kind ;  which,  of  course,  must  be  done  by  means  of  additional  weights, 
wheels,  and  levers,  and  the  various  combinations  of  the  mechanical 
powers;  "but  no  one,"  says  Bacon,  "would  have  thought  of  a  fiery 
wind  which  should  blow  with  such  a  prodigious  expansive  violence, 
no  obvious  examples  of  such  effects  having  been  previously  seen,  ex 
cept  in  the  sublimer  operations  of  nature,  storms,  thunder,  and  earth 
quakes,  which  it  would  not  be  supposed  were  imitable  by  art."  Perhaps, 
to  the  ancients  the  expansive  force  of  steam,  now  so  extensively  em 
ployed,  would  scarcely  have  appeared  less  wonderful,  which,  while  it 
possesses  such  amazing  power  as  to  produce  the  most  terrible  effects 
when  allowed  to  explode  by  being  confined,  is  yet  capable  of  being 
regulated  at  pleasure,  and  directed  to  an  immense  number  of  useful 
works  with  the  greatest  advantage.  The  invention  of  silk  is  mentioned  as 


36  ACCOUNT  OF  LORD  BACON'S 

another  example.  So,  likewise,  if,  previously  to  the  invention  of  the  com 
pass,  it  had  been  said  that  a  certain  instrument  should  be  made  known 
which  in  the  open  sea,  and  in  the  dead  of  night,  when  neither  stars  nor 
moon  appeared,  would  exactly  point  out  the  quarters  of  the  heavens,  and 
that  this  instrument  was  nothing  more  than  a  metallic  substance,  which 
might  easily  be  overlooked  among  the  similar  productions  of  the  earth, 
this  would  have  seemed  almost  incredible.  Whence  it  is  argued  that 
many  other  things  may  yet  remain  in  nature  that  might  be  of  great 
service  to  mankind,  which  have  little  relation  or  analogy  to  the  things 
already  discovered. 

Again,  on  the  other  hand,  there  are  inventions  of  such  a  kind  as 
easily  to  be  overlooked  for  want  of  method,  though  they  may  almost,  so 
to  speak,  stare  men  in  the  face.  While  some  things,  as  gunpowder, 
silk,  the  compass,  sugar,  paper,  may  seem  to  depend  on  certain  pro 
perties  to  be  developed  by  Nature  herself,  yet  other  things,  the  art  of 
printing,  for  instance,  contains  nothing  that  is  not  obvious  and  com 
pletely  within  human  power ;  nevertheless,  the  world  was  for  many 
ages  destitute  of  this  admirable  invention,  which  is  so  intimately  con 
nected  with  the  propagation  of  knowledge.  Hence  a  ground  of  hope 
tkat  science  might  be  improved  was  to  be  drawn,  not  merely  from 
the  consideration  of  the  unknown  operations  of  nature  hereafter 
to  be  discovered,  but  from  the  probable  result  of  transferring,  com 
pounding,  and  variously  applying  those  laws  and  operations  which  were 
already  known. 

Lord  Bacon  also  derived  encouragement  from  reflecting  on  the 
immense  expenditure  of  time,  genius,  and  property  that  had  been 
bestowed  on  pursuits  of  little  or  no  use,  alluding,  probably,  to  al 
chemy,  the  professed  magic  arts,  astrology,  etc. ;  since,  if  but  a 
small  portion  of  this  labour  should  come  to  be  bestowed  in  a  proper 
manner,  and  on  proper  objects,  great  things  might  be  expected  to 
result :  especially  would  such  extensive  and  laborious  histories  of  the 
facts  and  operations  of  nature  as  he  recommended  be  the  source  of 
expectation.  "  A  great  and  royal  work  truly  this,**  he  says,  "  and  of 
much  labour  and  expense." 

As  a  further  ground  to  suppose  that  human  knowledge  might  be 
improved  and  increased  to  an  extent  of  which  some  were  inclined  to 
despair,  Lord  Bacon  introduces  his  own  example,  "  not,"  he  modestly 
says,  "by  way  of  ostentation,  but  because  it  may  be  useful."  He 
argues,  that  if  he  himself — a  man  as  much  employed  in  civil  affairs  as 
any  other  of  the  age  in  which  he  lived,  for  he  was  Lord  Chancellor  of 
England  at  the  time  his  Novum  Organum  was  published ; — if  he,  a 
man  of  but  infirm  health,  has  had  the  honour  to  lead  the  way  unassisted 
by  any  coadjutor,  in  the  new  and  untrodden  path  which  he  here  attempts 
to  point  out  to  posterity ;  what  may  not  be  expected  from  men  of  leisure ; 
from  a  union  of  labours ;  from  a  proper  division  of  them,  and  from 
opportunities  afforded  by  the  succession  of  ages  ?  He  concludes  his 
remarks  on  the  grounds  on  which  is  founded  the  hope  of  advancing  the 
sciences,  by  intimating  that  even  were  this  expectation  much  less  than 
he  rightly  deemed  it  to  be,  or,  to  use  his  own  language,  "  although  a 
much  weaker  and  fainter  breeze  of  hope  should  breathe  from  this  new 
continent,"  or  world  of  science,  which  he  is  endeavouring'  to  point  out; 
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yet  it  would  be  worth  men's  while,  at  ail  events,  to  make  efforts  to  ex 
plore  nature  by  the  light  of  this  new  method :  there  was,  at  least, 
a  chance  of  success  resulting  from  their  labour ;  whereas,  to  sit  down 
in  despondency,  and  to  decline  all  enlightened  exertions,  could  lead  to 
nothing  but  ignorance  and  error,  and  was  unworthy  of  the  dignity  of 
the  human  mind. 

VII.    Further  Remarks  preparatory  to  the  Inductive  Method. 

The  last  or  seventh  section  into  which  this  former  part  of  the 
Novum  Orgarium  may  be  divided,  is  designed  to  give  some  further 
idea  of  the  new  method  here  proposed  of  interpreting  nature.  This, 
however,  is  done  rather  by  way  of  guarding  the  reader  against  erro 
neous  expectations  than  by  developing  the  method  itself  which  he 
reserves  for  the  second  part.  "  Having  now  levelled  and  polished 
the  mirror,"  says  our  author  in  his  figurative  and  expressive  diction,  "it 
remains  that  we  set  it  in  a  right  position,  or,  as  it  were,  with  a  bene 
volent  aspect  towards  the  things  we  shall  further  propose.  For  to  a 
new  undertaking,  not  only  a  prepossession  in  favour  of  a  rooted 
opinion  is  prejudicial,  but  a  false  notion  and  imagination  of  what  is 
proposed  to  be  done  is  equally  so.  We  must,  therefore,  endeavour  to 
convey  a  just  and  true  idea  of  what  we  intend." 

In  order  to  prevent  misapprehension,  he  again  cautions  his  readers, 
as  he  had  done  at  the  outset  of  his  work,  against  supposing  that  he 
aspired  to  be  the  founder  of  a  new  sect  in  philosophy,  after  the  manner 
of  the  ancient  Greeks.  It  was  his  aim,  and  it  was  an  aim  worthy  of 
such  a  master-spirit,  not  to  reign  over  men's  opinions,  but  to  conduct 
them  into  the  temple  of  truth,  from  whose  inmost  sanctuaries  they 
might  obtain  such  a  panoply  as  would  enable  them  to  extend  the 
boundaries  of  man's  power  over  nature,  not  in  the  noisy  triumphs  of 
a  scholastic  warfare  ;  but  in  glorious  victories  over  ignorance,  prejudice, 
and  error.  Though  he  thus  disclaims  the  idea  of  attempting  to  found 
a  new  sect,  it  must  be  allowed  that  he  -possesses  that  honour  in  the 
highest  sense ;  for  if  we  were,  in  the  most  general  manner,  to  designate 
the  philosophers  of  modern  times,  in  contradistinction  to  the  Aristo 
telians  and  Platonists  of  an  earlier  period,  we  should  call  them  Baco 
nians:  Bacon  may  himself  very  justly  be  accounted  the  Father  of  the 
modern  philosophy.  He,  however,  contents  himself  here  with  aspiring, 
as  he  says,  "  only  to  sow  the  seeds  of  pure  truth  for  posterity,  and  not 
to  be  wanting  in  his  assistance  to  the  first  beginning  of  great  under 
takings." 

Lord  Bacon  wishes  his  readers,  in  perusing  his  work,  not  to  be 
prejudiced  against  the  method  he  recommends,  nor  disappointed  on 
finding  that  he  has  not  made  any  very  striking  discoveries,  which, 
indeed,  he  does  not  profess  to  have  done ;  his  design,  in  fact,  being 
obviously  of  a  more  general  nature.  For  though  in  the  Novum  Or- 
ganum,  and  in  his  other  works,  indications  and  outlines  of  discovery  are 
to  be  found,  yet  he  considered  that,  tip  to  his  time,  there  was  no  suffi 
cient  collection  of  facts  and  appearances,  to  enable  any  one  to  enter 
with  advantage  on  the  genuine  interpretation  of  nature.  Still  he  did 
not  wish  to  discourage  any  from  employing  their  sagacity  in  attempting 
to  make  discoveries  on  the  foundation  of  what  was  already  known,  or 
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from  making  use  of  his  own  tables  and  outlines  of  a  history  of  nature, 
to  this  end  ;  but  his  own  great  object,  he  repeats,  was  to  prepare  the 
way  for  future  improvements,  and  not  to  neglect  this  his  main  design, 
for  the  sake  of  hasty  and  unseasonable  diversions,  like  "  Atalanta M 
in  the  fable,  who  lost  the  race  by  stopping  to  pick  up  the  golden  apple. 
"  For  we  do  not  childishly  affect  golden  fruit,  but  place  every  thing  in 
the  victory  of  art  over  nature." 

He  next  cautions  the  reader  against  the  effect  which  may  be  pro 
duced  on  his  mind  from  meeting  with  some  experiments  in  the  history 
of  nature,  and  tables  of  invention,  which  seem  not  well  verified,  or  which 
may  even  be  absolutely  false.  Such  errors  are  to  be  expected  to  creep 
in  at  the  dawn  of  the  day  of  Science,  and  Lord  Bacon  was  certainly 
by  no  means  free  from  them.  It  must  not,  on  account  of  a  few  such  over 
sights,  be  suspected  that  the  inventions  he  would  point  out  are  grounded 
on  doubtful  principles  and  erroneous  foundations ;  and  he  argues  that  if 
any  should  be  disgusted  with  some  particular  mistakes  in  his  account 
of  facts  in  nature,  what  must  be  thought  of  the  remiss  and  negligent 
method  that  had  hitherto  been  employed,  and  what  of  the  philosophy 
and  of  the  sciences  that  were  built  upon  such  "  quicksands  ?" 

Nor  are  men  to  turn  away  from  the  inductive  method,  or  from  the 
experiments  it  demands,  as  if  in  some  cases  it  dwelt  too  much  on  what 
might  seem  minute,  or  trite  and  vulgar ;  since  great  mischief  has  arii  Jii 
from  many  things  having  been  spoken  of  as  known  and  ascertained,  of 
which,  in  fact,  little  was  understood.  Thus,  in  the  philosophy  that  was 
prevalent,  gravity,  the  celestial  motions,  heat,  cold,  hardness,  fluidity, 
density,  animation,  similarity,  organisation,  were  all  the  subjects  of 
dogmatic  assertion,  while  little  that  was  satisfactory  was  said  respecting 
them.  Men,  however,  must  condescend  to  attend  to  the  commonest 
things  if  they  would  acquire  knowledge,  and  to  things  displeasing  to 
the  senses.  The  design  here  is  "  not,"  he  says,  "  to  build  a  capital  or 
erect  a  pyramid  to  the  glory  of  man,  but  to  found  the  temple  of  the 
imiverse  in  the  human  intellect."  None  are  to  suppose,  what  the  vul 
gar  are  too  ready  to  imagine,  as  well  as  all  who  were  devoted  to  the 
existing  philosophy,  that  the  minutiae  here  laid  down  are  tedious  and 
subtil ;  they  ought  rather  to  consider  that,  for  a  time,  efforts  should  be 
made  to  increase  the  materials  of  knowledge,  to  kindle  the  light  by 
which  nature  may  be  examined,  and  that  a  too  great  impatience  for 
immediate  advantage  should  be  checked.  If  any  one  should  be  in 
clined  to  disregard  the  cautions,  principles,  and  axioms  laid  down  in 
the  method  of  induction,  as  needless  subtilties,  what  would  he  say  to 
the  schoolmen,  who  are  full  of  subtilties,  '  without  end  as  without  fruit  ?' 

As  an  apology  for  what  to  many  would  appear  a  bold  and  daring 
attempt — that  of  rejecting  all  the  sciences,  and  all  the  ancient  masters 
in  philosophy  as  with  one  stroke,  without  admitting  the  authority  of 
any  one  single  renowned  name  of  antiquity,  and  trusting  only  to  his  own 
unaided  strength — the  author  remarks  that,  were  he  disposed  to  act 
insincerely,  it  would  not  be  difficult  to  persuade  men  that  what  he  here 
attempts  is  but  a  revival  of  the  most  ancient  method  of  Science,  before 
nature  was  pompously  ushered  in  with  the  "  flutes  and  trumpets  of 
the  Greeks;"  and,  well  acquainted  as  Lord  Bacon  was  with  the 
mythology  of  the  ancients,  it  would  have  been  easier  perhaps  for  him 
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to  have  gained  over  the  admirers  of  antiquity  by  this  expedient,  than 
to  render  palatable  a  system  which  presented  no  gaudy  and  alluring 
theories,  and  which  came  out  entirely  as  a  modern  innovation.  But 
with  that  astonishing  degree  of  freedom  from  the  shackles  of  prejudice, 
considering  the  time  in  which  he  lived,  and  that  devotedness  to 
natural  truth  for  its  own  sake,  which  was  so  characteristic  of  this 
great  philosopher,  he  disdains  all  such  "  stratagem  and  imposture,"  and 
relies  exclusively  on  the  evidence  of  things  themselves.  It  is  his 
object  to  place  before  the  mind,  not  the  mock  models  of  the  world 
which  others  had  framed,  of  which  the  theories  of  Aristotle,  Plato, 
and  Epicurus,  are  specimens,  but  to  present  the  world's  true  model  as  it 
exists  in  nature — to  trace  before  the  eyes  of  men  the  exact  lines  of  truth. 

Another  objection,  which  it  is  supposed  maybe  alleged,  is,  that,  not 
withstanding  all  the  labour  here  employed  to  impress  on  mankind 
this  new  method  of  studying  the  Sciences,  it  will  probably  do  no 
more  than  land  us  at  length  in  some  one  of  those  systems  of  philo 
sophy  which  prevailed  among  the  ancients — that  they,  in  the  begin 
ning  of  their  investigations,  procured  a  large  stock  of  observations 
and  experiments,  and  digested  them  into  books  and  tables,  as  is  here 
recommended,  and  from  these  sources  extracted  the  matter  of  their 
theories ;  but  thinking  it  needless  to  publish  their  notes  and  minute 
observations,  those  materials  of  their  labours  are  now  lost  to  us, — 
as  architects,  after  a  building  is  finished,  take  down  the  scaffolding 
and  framework,  and  remove  them  out  of  sight.  To  this  it  is  answered, 
that  though  it  is  difficult  to  suppose  the  ancients  completed  their 
works  without  some  such  collection  of  materials,  yet,  at  all  events, 
it  is  certain,  from  their  writings,  that  their  method  of  philosophizing 
was  no  other  than  flying  hastily  from  some  particular  examples, 
to  general  conclusions  ;  and  if  any  new  examples  occurred,  bearing  an 
aspect  hostile  to  their  favourite  ideas,  they  either  contrived  to  make 
them  seem  to  square  with  these,  or  else  struck  them  out  as  exceptions, 
thus  sacrificing  every  thing  to  their  beloved  theories.  Now  the  very 
method  here  insisted  on,  Bacon  argues,  of  rigidly  adhering  only  to  those 
principles  which  are  common  to  all  the  particulars  and  examples,  pre 
cludes  the  possibility  of  arriving  at  the  same  results  with  the  ancients. 

Nor  can  it  be  fairly  charged  upon  this  method  of  carefully  attending 
to  all  the  facts  of  the  case  before  drawing  the  conclusion,  that  it  leads 
to  scepticism,  since  it  is  not  the  disposition  to  doubt,  but  the  art  of 
doubting  properly,  that  is  alone  inculcated ;  and  it  is  preferable  to 
know  something  in  a  certain  manner  without  supposing  we  know  all, 
than  to  think  we  know  all,  and  yet  remain  in  actual  ignorance  of  that 
which  is  most  necessary  to  be  known. 

Lest  it  should  be  supposed,  moreover,  that  the  proposed  plan  only 
extended  to  the  improvement  of  natural  philosophy,  more  properly 
so  called,  he  distinctly  informs  his  readers  that  his  design  is  of  the 
most  general  kind  possible.  The  method  of  induction  is  equally  use 
ful  in  all  the  sciences.  It  is  alike  applicable  to  ethics,  politics,  the 
philosophy  of  the  human  mind,  chemistry,  botany,  and  every  other 
branch  of  knowledge. 

As  a  further  stimulus  to  a  vigorous  pursuit  of  science  in  this 
enlightened  method,  this  first  part  of  the  Novum  Organum  closes  with  a 
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few  additional  reflections.  It  is  urged  that  the  discovery  of  truth,  and 
noble  inventions,  holds  the  most  excellent  place  among  the  actions  of 
mankind.  Antiquity,  with  all  its  errors,  was  perfectly  alive  to  this 
sentiment,  as  is  sufficiently  evident  by  its  attributing  divine  honours  to 
the  inventors  of  the  arts,  as  to  Prometheus,  who  is  represented  as  being 
the  giver  of  fire  to  mortals,  and  is  celebrated  in  .^Eschylus  as  a  deity — 
while  it  was  usual  to  award  heroic  honours  chiefly,  to  mere  legislators 
and  the  founders  of  empires.  The  inventions  of  science,  it  is  observed, 
"benefit  mankind  to  the  end  of  time  ;  while  the  advantages  conferred 
by  warriors  and  statesmen  may  last,  in  many  cases,  biit  for  a  few  ages, 
and  sometimes  have  their  origin  in  tumults,  and  the  most  terrible 
desolations  of  war."  The  effects  of  the  invention  of  printing  and  of 
the  mariner's  compass,  for  example,  have  been  altogether  prodigious  : 
by  these  great  instruments,  navigation  and  commerce  have  been  extend 
ed  over  the  whole  earth  ;  "  divine  and  human  learning,"  to  use  the  words 
of  Milton,  "  have  been  raked  out  of  the  embers  of  forgotten  tongues," 
and  the  face  of  the  world  has  been  changed,  in  all  its  features,  physical 
and  moral. 

The  design  of  promoting  the  advancement  of  the  sciences  is  further 
pronounced  a  far  nobler  object  of  ambition  than  either  private  ag 
grandizement,  or  even  patriotism  itself.  "  The  first,"  says  Lord  Bacon, 
"  is  vulgar  and  degenerate ;  the  second,  that  is,  the  ambition  of  those  who 
endeavour  to  raise  their  own  country  in  the  scale  of  nations,  is  more 
noble,  but  has  not  less  of  cupidity  :  but  if  any  one  should  labour  to 
restore  and  enlarge  the  power  and  dominion  of  the  whole  race  of  man 
over  the  universe  of  things — this  kind  of  ambition,  if  so  we  may  call 
it,  is  without  doubt  more  wise  and  dignified  than  the  rest.  Now  this 
power  of  man  over  things  is  entirely  founded  in  arts  and  sciences." 

"Finally/'  adds  this  illustrious  author,  "  should  any  one  object  that 
the  arts  and  sciences  may  be  abused  to  evil  purposes,  as  luxury  and 
wickedness,  let  this  sentiment  be  allowed  to  have  no  weight.  The 
same  objection  would  equally  apply  to  all  the  most  excellent  things  in 
the  world — as  genius,  courage,  strength,  beauty,  riches,  and  even  light 
itself.  Let  the  human  race  regain  their  dominion  over  nature,  which 
belongs  to  them  by  the  bounty  of  their  Maker,  and  right  reason  and 
sound  religion  will  direct  the  use." 

Thus  did  this  vast  genius  point  out  to  mankind  the  causes  of  those 
errors  which  so  long  effectually  obstructed  the  paths  of  science  ;  thus 
did  he  encourage  them  to  hope  for  a  brighter  aera,  and  give  directions 
for  the  more  successful  pursuit,  in  future,  of  knowledge  and  truth, 
The  second  part  of  the  Novum  Organum  contains  a  further  develope- 
ment  of  the  principles  of  the  Inductive  Method,  with  the  author's  own 
examples  of  its  use:  and  it  will  form  the  subject  of  another  Treatise. 
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vice  of  Colombia,  author  of  "  Letters  from 
France,"  and  of  a  '•'  Tour  in  British  North 
America,  and  the  United  States.'3 
Edition.  8vo.  7s. 
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